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GROUP A:  PROJECT MANAGEMENT 

 

The purpose of this document is to describe the personnel, procedures, and methods for assuring the 

quality, accuracy, and precision of data associated with the Remedial Facility Investigation (RFI) of the 

Wellman Dynamics Corporation (WDC) facility in Creston, Iowa.  Adhering to the procedures detailed in 

this Sampling and Analysis Plan/Quality Assurance and Project Plan (SAP/QAPP) will ensure that the 

collected data meet the decision-making needs of the project.  This SAP/QAPP is organized to follow the 

order of the required QAPP elements in the USEPA’s Guidance for Quality Assurance Project Plans, 

EPA/QA/G-5.  The SAP/QAPP was also prepared in accordance with the requirements of the 

Administrative Order on Consent (Order) issued by the United States Environmental Protection Agency 

(USEPA) that became effective on January 23, 2004.  A copy of the Order is provided in the Project 

Management Plan that accompanies this SAP/QAPP.  

 

A.1  Title and Approval Sheet 

The Title and Approval Sheet is page ii of this document.  Revision 1 of the SAP/QAPP was approved 

with modifications in a letter from USEPA dated September 25, 2006.  This document (Revision 2) 

incorporates the requested modifications. 

 

A.2  Table of Contents and Document Control Format 

The Table of Contents begins on page iii of this document.  The document version and date are provided 

in the header at the top of each page. 

 

This SAP/QAPP is one of six documents that comprise the WDC RFI Workplan.  The other five 

Workplan component documents include: 

 

• Project Management Plan 

• Data Management Plan 

• Health and Safety Plan 

• Community Relations Plan 

• Risk Assessment Workplan 

 

These component documents reference each other and should be reviewed in combination to obtain a 

complete understanding of the proposed RFI. 
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A.3  Distribution List 

SAP/QAPP Distribution List Telephone Number 
Patricia Murrow, USEPA Project Manager (913) 551-7627 

Diane Harris, USEPA Regional Quality Assurance Manager  

Joe Haller, Wellman Dynamics Corporation Project Coordinator (641) 782-8521, ext. 206 

E. Jonathan Jackson, Fansteel Environmental and Safety 
Compliance Director  

(847) 689-4900, ext. 553 

Sherren Clark, BT 2 Project Manager (608) 216-7323 

Tom Culp, BT 2 QA Officer (608) 216-7340 

Stephen Sellwood, BT 2 Project Technical Coordinator (608) 216-7345 

 

A.4  Project/Task Organization 

A project organization chart is provided on page vi of this document, immediately following the Table of 

Contents.  The individuals participating in the WDC project and their specific roles and responsibilities 

are outlined below: 

 

Patricia Murrow, USEPA Project Manager – The USEPA Project Manager is the primary decision 

maker for the project and the primary data user.  Responsibilities include: 

1. Overall coordination of the project. 

2. Review and approve the SAP/QAPP and subsequent revisions in terms of project scope and 

objectives. 

3. Provide technical consultation. 

4. Review progress reports. 

5. Ensure SAP/QAPP implementation. 

 

Diane Harris, USEPA Quality Assurance Manager – Responsibilities include: 

1. Final review and approval of the SAP/QAPP and subsequent revisions. 

2. Provide Quality Assurance (QA) technical assistance to the USEPA Project Manager. 

 

Joe Haller, Wellman Dynamics Corporation Project Coordinator – Mr. Haller is the designated WDC 

Project Coordinator.  Responsibilities include: 

1. Review and approval of the SAP/QAPP and subsequent revisions. 

2. Provide primary point of contact with USEPA Project Manager. 
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E. Jonathon Jackson, Fansteel Environmental and Safety Compliance Director – Responsibilities 

include: 

1. Assist WDC Project Coordinator with review of the SAP/QAPP. 

 

Sherren Clark, BT2 Project Manager – Ms. Clark’s responsibilities are: 

1. Develop the SAP/QAPP. 

2. Coordinate field and laboratory activities. 

3. Conduct project activities in accordance with the SAP/QAPP. 

4. Evaluate data usability. 

5. Prepare progress reports to the USEPA Project Manager. 

 

Tom Culp, BT2 QA Officer – The BT2 QA Officer is not involved with data generation activities.  

Mr. Culp’s s responsibilities are: 

1. Review and approve the SAP/QAPP. 

2. Provide QA technical assistance to the BT2 Project Manager. 

3. Conduct internal QA audits. 

4. Report results of internal QA audits to the BT2 Project Manager. 

5. Validate field and laboratory data. 

 

Stephen Sellwood, BT2 Project Technical Coordinator – Mr. Sellwood’s responsibilities are: 

1. Direct the sampling operations in accordance with the SAP/QAPP. 

2. Distribute the approved SAP/QAPP and subsequent revisions to the members of the field 

sampling team. 

3. Report problems in the field to the BT2 Project Manager. 

4. Review and verify field data. 

 

Mark McGowan, TestAmerica QA Officer – The responsibilities of the laboratory QA Officer include: 

1. Manage laboratory QA program. 

2. Review and verify laboratory data. 

 

A.5  Problem Definition/Background 

A complete description of the site history, operations, and environmental conditions at the facility can be 

found in the Final Current Conditions Report (CCR) (BT2, 2005).  The CCR was prepared with the 

objective of streamlining the RFI process by consolidating the previously acquired site data from various 
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sources.  This information has been be used to focus the scope of the RFI.  The following discussion 

provides a brief summary of the site background and environmental issues. 

 

A.5.1  Facility Description and History  

WDC is located at the northwest corner of the intersection of U.S. Highway 34 and Osage Street in the 

Creston Industrial Park in Union County, Iowa.  The facility is located just outside of the City of Creston 

(City) corporate limits in the Township of Highland, but is served by City water and sewer.  The WDC 

property includes an area of approximately 42 acres.  The site location is shown on Figure 1.  The site 

layout and features are shown on Figure 2. 

 

The facility was originally constructed in 1965 as an aluminum and magnesium foundry and has been 

used for the same purpose since that time.  The facility was initially owned by Hills McCanna 

Corporation of Chicago, Illinois, and then was operated by a variety of owners from 1971 to 1985.  In 

1985, Beatrice Corporation sold the facility to Fansteel, Inc.  WDC is a wholly owned subsidiary of 

Fansteel, Inc.   

 

WDC manufactures magnesium and aluminum alloy castings primarily for the aerospace industry.  

Products include complex components for helicopters, missiles, rocket engines, jet engines, and structural 

parts for both military and commercial aircraft, such as the Bell/Boeing V-22 Tilt Rotor, the Rolls 

Royce/BMW BR710 jet engine, and the Pratt and Whitney alternate turbopump for the Space Shuttle 

main engines.  Non-aerospace applications have included 1,600-pound magnesium transfer pumps for the 

oilfield industry and porosity-free castings for computer chip manufacturing.  Various magnesium and 

aluminum alloys are cast to achieve specific final properties.   

 

The facility includes two main buildings and several smaller outbuildings.  The main production building 

is approximately 285,000 square feet in area, and houses the administrative offices, foundry, and 

supporting operations.  The second major building is the pattern storage and warehouse building, located 

north of the main production building.  Outbuildings include several storage sheds, the effluent sewer 

shed, and the guard shack. 

 

Foundry operations are conducted in the main production building.  Foundry operations include melting 

the solid metal, pouring the liquid metal into a mold, and allowing the metal to solidify.  The solidified 

metal part, known as a casting, goes through several cleaning, inspection, and testing steps prior to 

shipping to the customer.  
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A.5.2  Environmental Issues and RFI Areas of Investigation  

The CCR describes in detail the known contaminants in soil and groundwater at the WDC facility and the 

areas in which the contaminants are found.  The RFI will focus on investigating the degree and extent of 

contamination at the facility and evaluating the risk posed to human health and the environment by site 

contaminants. 

 

The RCRA Facility Assessment (RFA) performed by a USEPA contractor in 1993 identified 12 solid 

waste management units (SWMUs) at the WDC facility.  The CCR includes a preliminary evaluation of 

the current status and the need for further action at the 12 SWMUs plus two additional areas of concern 

(AOCs) identified since the RFA was performed.  Of the 12 SWMUs, nine are proposed to be included in 

the RFI.  The SWMUs and AOCs are summarized in Table 1.   The locations of the SWMUs and AOCs 

are shown on Figure 2.  Potential exposure pathways are summarized on Figure 3. 

 

A.5.3  RFI Objectives 

The objectives of the RFI are: 

 

1) To determine the nature and extent of any release of hazardous wastes and/or hazardous 

constituents at or from the facility 

2) To determine whether environmental contamination related to any releases poses an unacceptable 

risk to human health or the environment 

3) To gather data to support a Corrective Measures Study, if required 

 

A.6  Project/Task Description 

The RFI will include the investigations necessary to: 

 

• Characterize the facility 

• Define the source(s) of contamination 

• Define the degree and extent of contamination 

• Identify actual or potential receptors 

• Support completion of a risk assessment 

• Support development and evaluation of corrective measure alternatives, if required 

 

The RFI will focus on filling data gaps identified in the CCR.  The new site investigation data will 

supplement the previously generated data. 
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The following discussion provides a general outline of the types of field measurements and sampling to 

be completed during the RFI.  Primary equipment to be used in the RFI will include: 

 

• Direct-push soil/groundwater sampling equipment (Geoprobe™ or equivalent) 

• Hollow-stem auger drilling rig 

• Surface soil and sediment sampling equipment (trowels, shovels, bowls) 

• Groundwater and surface sampling equipment (pumps, bailers, dippers) 

• Groundwater field monitoring equipment (pH, conductivity, temperature, turbidity, dissolved 

oxygen, oxidation-reduction potential, temperature) 

• Photo-ionization detector (PID) 

• Water level monitoring equipment 

• Slug testing equipment 

• Mobile laboratory for VOC analysis 

• Survey equipment 

 

More specific information is provided in Section B.1.  Sampling personnel will be trained in accordance 

with OSHA requirements as described in Section A.9. 

 

A.6.1  Environmental Setting 

The RFI will characterize the environmental setting of the WDC facility, including the site hydrogeology, 

geology, hydrology, and climate.  In addition to existing data for the facility, field measurement and 

sampling tasks to support the environmental setting characterization will include: 

 

• Geologic logging of borings advanced for contaminant characterization tasks 

• Water level measurements at existing and new monitoring wells 

• Sampling major soil type(s) for physical/chemical laboratory analysis (e.g., hydraulic 

conductivity, bulk density, sorptive capacity, cation exchange capacity, organic content, pH, 

grain size distribution) 

 

Climate data will be obtained from the National Climatic Data Center or other appropriate sources. 
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A.6.2  Source Characterization 

The RFI will characterize the potential source areas (SWMUs, AOCs), including the type, quantity, 

physical form, disposition, and facility characteristics affecting a potential release.  The potential source 

characterization has been largely completed through the RFA and CCR process.  However, limited 

additional sampling tasks will be performed as needed to support this characterization, including: 

 

• Sampling waste materials for physical/chemical laboratory analysis 

 

A.6.3  Contamination Characterization 

The RFI will characterize the extent, origin, direction, and rate of movement of contaminant plumes on 

site and off site.  The RFI will address groundwater, soil, surface water, and sediment contamination, as 

well as any immiscible phase originating from the facility. 

 

In addition to existing data for the facility, field measurement and sampling tasks to support the 

contamination characterization will include: 

 

• Collecting and analyzing surface water samples 

• Collecting and analyzing sediment samples 

• Collecting and analyzing surface soil samples 

• Collecting and analyzing subsurface soil samples from direct-push or drilled soil borings 

• Installing monitoring wells 

• Collecting and analyzing groundwater samples from monitoring wells (existing or new) 

• Collecting and analyzing groundwater samples from temporary wells in direct-push soil borings 

 

The quality of previously collected data for use in the RFI will also be assessed. 

 

A.6.4  Receptor Characterization and Risk Assessment Support 

The RFI will characterize the human populations and environmental systems that may be susceptible to 

contaminant exposure from the facility, including groundwater use, surface water use, land use, surface 

water biota, ecology, and endangered or threatened species.  Field investigations for these 

characterizations will be limited to field observations by knowledgeable persons to supplement 

information available from public sources.  The receptor characterization will be documented in the risk 

assessment. 
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A.6.5  Corrective Measures Alternatives Support 

The RFI data will be used to support evaluation of corrective measures alternatives if corrective measures 

are determined to be necessary.  In general, the data collected to characterize the environmental setting, 

contaminant sources, extent of contamination, and receptors will be used to evaluate corrective measures, 

if needed.  If additional data needs are identified, they will be outlined in the Corrective Measures Study 

Work Plan. 

 

A.6.6  Applicable Technical, Regulatory, or Program-Specific Standards, Criteria, or Objectives 

The RFI will identify potentially applicable standards and support the selection of Preliminary 

Remediation Goals appropriate to the facility.  Applicable standards may include the following: 

 

• Groundwater 

o Maximum Contaminant Levels established by USEPA 

o Background levels determined based on site-specific and/or regional data 

o USEPA Preliminary Remediation Goals (PRGs) and Risk-Based Concentrations (RBCs) 

o EPA-approved Alternate Concentration Limits 

o Site-specific PRGs developed as described in the Risk Assessment Work Plan 

• Soil 

o Soil Screening Levels (SSLs) calculated following USEPA Soil Screening Guidance 

o Ecological Soil Screening Levels (Eco-SSLs) developed in accordance with USEPA 

Guidance 

o Background levels determined based on site-specific and/or regional data 

o Site-specific PRGs developed as described in the Risk Assessment Work Plan 

• Air 

o National Ambient Air Quality Standards 

 

Site-specific background concentrations for groundwater will be determined based on results from 

upgradient monitoring well nest MW6/MW7/MW8.  Site-specific background concentrations for soil will 

be evaluated as needed for parameters where background concentrations may exceed risk-based screening 

levels or contribute significantly to site concentrations above risk-based screening levels.  The approach 

for site-specific background soil sampling is outlined in Section B.1.8. 
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A.6.7  Proposed Schedule 

To maximize the efficiency of the RFI, a phased approach is proposed.  For some areas of investigation, 

the proposed RFI work scope described in Section B.1 includes multiple steps, with “if-then” statements 

outlining the conditions under which the additional work will be done.  As the field activities outlined in 

this SAP/QAPP are performed, the data will be evaluated to determine if it is adequate to meet the RFI 

objectives.  If additional data are needed beyond the investigation steps described in this document, a 

SAP/QAPP addendum will be submitted and additional data will be collected prior to completion.   

 

The proposed project schedule is shown on Figure 4.  The schedule is based on final approval of the RFI 

Workplan by March 15, 2006.  If final workplan approval is granted later than this date, then the schedule 

will be adjusted accordingly. 

 

The schedule includes all of the specifically proposed initial investigation work as outlined in Section 

B.1.  If additional work is required, such as additional soil borings, then the schedule may need to be 

modified.  However, the proposed schedule includes time between the first and second rounds of 

groundwater sampling (planned to coincide with the semiannual landfill sampling) when additional 

investigation tasks could potentially be completed without affecting the ultimate RFI completion data.  

Any required schedule modifications will be discussed in the quarterly progress reports to USEPA. 

 

The Order requires that the RFI Report be submitted to USEPA within 90 days of completion of RFI 

activities.  The final RFI activity will be completion of the risk assessment.  The risk assessment is 

scheduled to be completed within 90 days of the completion of data validation.  Data validation will be 

completed within 90 days of the last field sampling event.  Therefore, the due date for the RFI Report will 

be established at 270 days from the date of the last field sampling event. 

 

A.7  Quality Objectives and Criteria for Measurement Data 

 

A.7.1  Data Quality Objectives 

Data Quality Objectives (DQOs) are comprehensive statements that specify the quality and quantity of the 

data required to support decisions made during the investigation activities.  The DQOs are based on the 

ultimate use of the data to be collected.  Because of this, different data uses may require different 

quantities of data and different levels of quality.  The DQO process for the RFI is described below, 

following the general steps outlined in the USEPA’s Guidance for the Data Quality Objectives Process, 

EPA/QA/G-4. 
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A.7.1.1  Problem Statement 

The DQO planning team members include the BT 2 project manager, QA officer, and technical 

coordinator, and the laboratory QA officer.  The DQOs will be reviewed by the WDC project coordinator 

and the USEPA Project Manager and QA Reviewer. 

 

The problem is to determine whether environmental contamination related to any releases from the 

facility poses an unacceptable risk to human health or the environment.   For each area of investigation 

(one or more SWMUs or AOCs), the questions to be answered for each contaminant of concern include: 

 

• What exposure pathways are potentially complete now or in the future? 

• For those potentially complete exposure pathways, are contaminant concentrations at a level that 

poses an unacceptable risk to human health or the environment? 

 

Potential exposure pathways were evaluated in the CCR based on existing information.  The preliminary 

exposure evaluations are discussed with respect to the sampling design in Section B.1. 

 

To minimize project costs, the RFI needs to be completed in an efficient and cost-effective manner.  A 

phased approach focused on providing the data needed to complete the risk assessment is proposed.  The 

proposed schedule is shown on Figure 4. 

 

A.7.1.2  Decision Identification 

The decision statement for the RFI is to determine whether environmental contamination related to any 

releases from the facility poses an unacceptable risk to human health or the environment.  If unacceptable 

risks are present, then corrective measures are needed. 

 

As described above, this decision statement can be broken down to the level of an individual SWMU, 

contaminant, and exposure pathway. 

 

A.7.1.3  Decision Inputs 

Decision inputs for the evaluation of the environmental contamination questions identified in the problem 

statement will include the following types of information: 
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• What exposure pathways are potentially complete now or in the future? 

o Extent of contamination 

o Depth of contamination 

o Receptor locations 

o Rate and direction of contaminant movement 

• For those potentially complete exposure pathways, are contaminant concentrations at a level that 

poses an unacceptable risk to human health or the environment? 

o Contaminant concentrations in soil, groundwater, or other affected media at the point of 

exposure 

o Preliminary remediation goals developed as described in the Risk Assessment Workplan 

 

Because the site-specific preliminary remediation goals will be developed as part of the RFI, they are not 

available yet to be used in the DQO process.  To provide a conservative basis for selecting appropriate 

sampling and analytical methods, existing screening action levels will be used.  Because the site-specific 

preliminary remediation goals are expected to be similar to or higher than the screening action levels, data 

that meets the quality objectives for the screening action levels will be more than adequate for comparison 

with the preliminary remediation goals.   

 

Screening action levels to be used in selecting sampling and analytical methods include the following: 

 

• USEPA Regional PRGs or RBCs 

• USEPA Eco-SSLs 

• Typical soil background concentrations 

• USEPA Maximum Contaminant Levels for Drinking Water 

 

The screening action levels for soil and groundwater are summarized in Tables 2 and 3.  The proposed 

analytical methods and the anticipated method detection limits are also provided in these tables.  The 

analytical methods were selected such that the anticipated limit of quantitation is less than the lowest of 

the possible screening action levels where possible.  If this objective could not be achieved, the lowest 

detection limit that could be obtained with a reasonably available standard method was selected. 

 

A.7.1.4  Investigation Boundary 

The geographic limits of the RFI include the WDC facility and adjacent off-site properties to which 

contaminant releases may have spread.  More specific investigation areas are described for each area of 
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investigation in the discussion of sampling process design in Section B.1.  If off-site investigation is 

needed, it will be subject to the constraint of obtaining access permission from the property owner(s). 

 

The time period for sampling will be as outlined in the proposed project schedule on Figure 4.  There are 

no anticipated time constraints on sampling, except that it may not be feasible to collect surface soil 

samples when the ground is frozen in the winter.  For the assessment of current or potential risk 

associated with the contaminants released from the facility, the time period will include future conditions 

and use as well as present. 

 

A.7.1.5  Decision Rule 

The overall decision rule for the RFI is: 

 

• If contaminant releases from the facility pose unacceptable risks to public health or the 

environment, then corrective measures are required. 

 

This decision comprises many individual decisions to be made through the risk assessment process, as 

outlined in the Risk Assessment Work Plan and in the sampling process design in Section B.1.  To make 

this decision, the extent and degree of contamination must be adequately defined and the contaminant 

releases adequately characterized to allow evaluation of the public health or environmental risk. 

 

A.7.1.6  Decision Error Limits 

The baseline condition (null hypothesis) is that the facility does not pose an unacceptable risk to public 

health or the environment.  The two types of potential decision errors are: 

 

• False rejection:  Decide that the facility does pose an unacceptable risk when in fact it does not. 

• False acceptance:  Decide that the facility does not pose an unacceptable risk when in fact it 

does. 

 

Decision errors can be minimized by appropriate sampling process design and good quality assurance for 

field and laboratory data.   

 

A.7.2  Measurement Data Quality Criteria 

Field and laboratory measurement data for this project will be assessed in terms of precision, accuracy, 

representativeness, completeness, and comparability. 
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Field measurements will include the following types of information: 

 

• Sampling locations and depths 

• Depth to water in monitoring wells 

• Temperature, specific conductance, dissolved oxygen content, oxidation-reduction potential, 

turbidity, and pH of groundwater and surface water 

• Photo-ionization detector screening for volatile organic compounds (VOCs) (sample headspace 

and breathing zone) 

 

Laboratory analysis will be based on the sampling process design outlined in Section B.1 and will include 

the contaminants of concern listed in Tables 2 and 3.  A mobile laboratory will also be used for the VOC 

investigation area. 

 

A.7.3  Precision 

Precision is a measure of the reproducibility of measurement under a given set of conditions.  It is a 

quantitative measure of the variability of a group of measurements compared to their average value.  

Depending on the end use of the data, precision is reported as Relative Percent Difference (RPD) or 

standard deviation.  For a sample and a duplicate, relative percent difference is calculated as: 

 

 RPD = 100 x Abs((R1 - R2) x 2 ) / (R1 + R2) 

 

where R1 and R2 are the two results and “Abs” denotes the absolute value. 

 

A.7.3.1  Field Measurement Precision Objectives 

The objectives for field measurement precision are summarized in Table 4.  Field measurement precision 

is a function of the equipment used, so the proposed equipment is also listed in Table 4.   

 

Field sampling precision will also be assessed through the collection and analysis of field duplicate 

samples.  The frequency of duplicate samples is shown in Table 5, along with other quality control (QC) 

sample collection and analysis frequencies.  For monitoring well groundwater samples, a minimum of one 

field duplicate will be collected for each 20 samples collected.  Duplicate samples will also be collected 

for geoprobe boring water samples at a rate of one duplicate per 20 samples, if sufficient sample volume 

for a duplicate sample is reasonably available.  However, if low permeability soils make it difficult to 
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collect groundwater samples in a reasonable period of time, then field duplicates will not be collected for 

the geoprobe groundwater samples.  For groundwater samples, the RPD objective is less than 20%. 

 

Duplicate samples will also be collected for soil samples at a rate of one duplicate per 20 samples.  Due to 

soil heterogeneity, the agreement between soil duplicate sample results is generally lower than for water 

samples.  For geoprobe boring samples, duplicate samples will be collected by splitting the core 

lengthwise and collecting the sample and duplicate from the two halves at the same depth.  For surface 

soil samples (non-VOCs), the duplicate will be collected by placing soil for both samples in a mixing 

bowl, mixing, and collecting the two samples from the bowl.  For soil samples, the RPD objective is less 

than 35%. 

 

A.7.3.2  Laboratory Precision Objectives 

The precision of laboratory analyses will be measured based upon laboratory matrix spike/matrix spike 

duplicate (MS/MSD) analyses.  Precision is reported as RPD.  MS/MSD analyses will be either at a rate 

of 1 per 20 samples received by the laboratory or in accordance with laboratory Standard Operating 

Procedures (SOPs).  TestAmerica’s laboratory precision objectives for specific analyses are provided in 

Appendix B.  Matrix Environmental’s mobile laboratory precision objectives are described in 

Appendix C. 

 

A.7.4  Accuracy 

 

A.7.4.1  Definition 

The definition of accuracy is the degree of agreement between a measurement or observed value and an 

accepted reference or true value.  The field and laboratory accuracy objectives are identified below. 

 

A.7.4.2  Field Accuracy Objectives 

Sampling accuracy will be assessed by evaluating the results of field and trip blank samples for 

contamination.  A trip blank will consist of a laboratory-prepared sample of reagent grade water.  Trip 

blanks will accompany sample containers and be subjected to the same procedures as the investigative 

samples.  Trip blanks are only required when VOCs will be analyzed.  Trip blanks will be submitted for 

analysis at the rate of one trip blank per shipping container containing investigative samples for VOC 

analyses. 
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Field equipment blanks will be collected by pouring laboratory-grade water over or through the sampling 

equipment and collecting the rinsate in the proper analytical containers.  Field equipment blanks for soil 

VOC sampling will be collected with methanol rather than water.  Field equipment blanks are required at 

the rate of one per 20 investigative samples with a minimum of one per soil or groundwater sampling 

event.   

 

Field bottle blanks will be collected by pouring laboratory-grade water into the proper VOC sample 

containers at the field sampling location.  Field bottle blanks are required for VOC analysis in water 

samples.  Field bottle blanks are required at the rate of one per 20 investigative samples, with a minimum 

of one per groundwater sampling event. 

 

Methanol blanks will be collected by pouring methanol into the proper VOC soil sample containers at the 

field sampling location.  Methanol blanks are required only when soil samples collected for VOC analysis 

are preserved with methanol.  Methanol blanks are required at the rate of one per 20 investigative 

samples, with a minimum of one per soil VOC sampling event. 

 

A.7.4.3  Laboratory Accuracy Objectives 

The analysis of MS/MSD samples can be utilized to determine laboratory accuracy.  In addition, the 

analysis of reference standard samples, laboratory control samples, surrogate compounds, and percent 

recoveries are also utilized for laboratory accuracy determinations. TestAmerica’s laboratory accuracy 

objectives for specific analyses are provided in Appendix B.  Matrix Environmental’s mobile laboratory 

accuracy objectives are described in Appendix C. 

 

A.7.5  Representativeness 

 

A.7.5.1  Definition 

The degree to which data accurately and precisely represents a characteristic of a population, parameter 

variations at a sampling point, or an environmental condition, defines representativeness.  Field and 

laboratory representativeness are described below. 

 

A.7.5.2  Measures to Ensure Representativeness 

Representativeness is dependent upon the proper design and implementation of the sampling program.  

The QA goal will be to have all samples and measurements representative of the media sampled.  The 

sampling design is discussed in Section B.1 and sampling procedures are outlined in Section B.2 and 
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Appendix D.  Factors that may affect representativeness and proposed strategies to enhance 

representativeness include the following: 

 

1. Environmental conditions at the time of sampling 

a. Collect at least two rounds of groundwater samples from monitoring wells to allow for 

temporal variations (minimum of 3 months apart). 

b. Do not collect surface soil samples when the ground is frozen. 

c. For any subsurface soil samples or water samples, minimize the time that samples are 

exposed to the atmosphere. 

d. Record environmental conditions so that possible effects can be considered during data 

validation. 

2. Number of sampling points 

a. For VOC investigation, use a mobile lab to provide “real-time” results to ensure adequate 

sampling point coverage. 

b. Use a phased approach to avoid under-sampling or over-sampling, because the required 

number of sample points cannot always be known in advance. 

c. Use existing data to guide the design of the additional sampling program. 

3. Representativeness of selected media 

a. Choose sampling media based on potential exposure pathway analysis and conceptual 

site model. 

b. Consider geologic characteristics observed in soil borings when selecting final depths 

(e.g., look for preferential pathways such as sand seams when trying to define maximum 

extent of VOC contamination). 

c. Purge monitoring wells prior to sampling to obtain representative groundwater. 

4. Representativeness of selected analytical parameters 

a. Choose analytical parameters based on previous sampling that indicates a potential 

concern. 

b. Add parameters as needed based on known release parameters (e.g., expand groundwater 

monitoring parameter list for former chromium aboveground storage tank (AST) area to 

include other metals that may have been mobilized by lowered pH due to acid releases). 

c. Choose parameters needed for risk assessment (e.g., analyze chromium VI in addition to 

total chromium to account for widely differing toxicity of chromium III versus chromium 

VI). 
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A.7.6  Completeness 

 

A.7.6.1  Definition 

Completeness provides a measure of the quantity of valid data obtained from a measurement system 

compared to the quantity that was expected under normal conditions.  Although a completeness goal of 

100 percent is desirable, a realistic criterion of less than 100% allows for acceptance of the sampling 

program results even if some data are unavailable or not valid due to sampling or analytical problems.  

 

A.7.6.2  Completeness Objectives 

Completeness will be a measure of the quantity of valid data measurements and analyses obtained from 

all the measurements and analyses completed for the project.  The laboratory completeness objective is 

for 90 percent of the samples analyzed to be valid data.  The significance of incomplete data will depend 

on the specific locations and parameters missing and will be evaluated further as part of the data 

validation process. 

 

A.7.7  Comparability 

 

A.7.7.1  Definition 

The confidence with which one data set can be compared to another is a measure of comparability.  The 

ability to compare data sets is critical for the RFI because RFI data will be gathered using a phased 

approach and existing data will be used to the maximum extent feasible.  

 

A.7.7.2  Measures to Ensure Comparability 

The comparability of field data will be ensured by adhering to the SAP/QAPP and following field and 

laboratory SOPs.   Verification and validation of new and existing data in accordance with the procedures 

outlined in Section D.2 will also help ensure comparability.  In addition to following standard procedures, 

specific strategies for ensuring comparability of existing data and data gathered for the RFI include: 

 

• Using a consistent field sampling team to the extent reasonably possible 

• Using field sampling procedures consistent with past sampling for monitoring wells where 

feasible 

• Using the same laboratory to the extent feasible 
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• Using the same laboratory for the RFI that has performed previous analysis of groundwater 

samples from the landfill monitoring wells and former chromic acid AST area wells 

(TestAmerica, Cedar Rapids office) 

• Using consistent laboratory methods 

 

A.8  Special Training Requirements and Certifications 

The OSHA 40-hour HAZWOPER certification and subsequent annual 8-hour refresher courses will be 

required of all personnel conducting or supervising sampling activities.  No other special training 

requirements have been identified for this project. 

 

A.9  Documentation and Records 

Records that will be generated as part of the subsurface investigation are a critical aspect of a successful 

project.  BT 2 will use select documents for recording information during project activities.  Records to be 

a part of the project documentation for the investigation include field forms, field logbooks, laboratory 

data sheets, COC forms, calculations, correspondence and reports.  In accordance with the Order, the 

records will be maintained by WDC for a minimum of six years following the termination of the Order.  

 

In accordance with the Order, quarterly progress reports will be submitted to the USEPA Project 

Manager.  The quarterly progress reports summarize work completed, contacts made, problems 

encountered, actions taken, changes in project personnel, projected work, and data generated during the 

reporting period. 

 

The draft and final RCRA Facility Investigation Report submittal packages will include the information 

outlined in under Task 3 in Attachment 2 to the Order, including the following major elements: 

 

• Environmental Setting  

• Source Characterization 

• Contamination Characterization 

• Potential Receptors/Risk Assessment 

 

The contaminant characterization will address the direction and velocity of both horizontal and vertical 

contaminant movement, as well as extrapolation of likely future contaminant movement for groundwater, 

soil, surface water, and sediment. 
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Data will provided in tables and on figures as described in the Data Management Plan.  Appendices will 

include laboratory reports, soil boring logs, monitoring well construction forms, borehole abandonment 

reports, monitoring well development forms, and other relevant data. 

 

GROUP B:  MEASUREMENT DATA ACQUISITION 

 

This section of the SAP/QAPP outlines the specific sampling approach, field procedures, and laboratory 

procedures to be used in the RFI. 

 

B.1  Sampling Process Design 

To streamline the investigation process and meet the objectives of the RFI, investigation areas will be 

defined at the WDC facility.  These investigation areas include the nine SWMUs and two AOCs 

identified in the CCR as requiring additional investigation, grouped into investigation areas based on 

location and waste type.  The following sections provide sampling plans for each investigation area. 

 

B.1.1  Former Chromic Acid AST/Dump Pit Area (SWMU 4 and SWMU 11) 

The objectives of sampling in the former chromic acid AST/dump pit area are to determine the degree and 

extent of chromium contamination in soil and groundwater, to characterize the contamination with respect 

to the type of chromium contamination (chromium III or chromium VI) and other contaminants that may 

be present, and to evaluate the risk associated with contaminated soil and groundwater.   

 

The exposure pathway evaluation for the former chromic acid AST/dump pit area is shown on Figure 5.  

For soil, the only potential exposure pathways appear to be ingestion or dermal contact by a construction 

worker during excavation in the area, or by a future industrial/commercial worker, if contaminated soils 

are not covered by an asphalt or clean soil cap in the future.  Current site workers are protected by the 

asphalt paving over the areas where soil contamination remains.  Additional soil sampling will include 

sampling in the depth interval from the surface to approximately 6 feet below ground surface (bgs), which 

is the approximate depth of the water table in this area of the site.   

 

For groundwater, surface water, or sediment, a complete exposure pathway will be present only if 

groundwater contamination associated with this source extends off-site to residential water users or 

discharges to surface water at the Middle Platte River, or if construction workers are exposed to 

groundwater during on-site excavation (e.g., for utility installation).  The groundwater sampling objective 

will be to determine the type and extent of groundwater contamination associated with this source. 
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To satisfy the objectives for soil in this investigation area, four Geoprobe ™ (geoprobe) soil borings will 

be advanced in the area to a depth of 6 feet bgs.  The proposed boring locations are shown on Figure 6.  

The boring locations are selected to provide sufficient information, in addition to existing data for the 

area, to determine the extent of chromium soil contamination above the water table.  It is anticipated that 

the water table will be encountered at a depth of approximately 6 feet bgs in this area. 

 

Soil will be sampled continuously using geoprobe sampling tools.  Soil samples will be described by a 

BT2 field geologist on a soil boring log in terms of color, soil type (Unified Soil Classification System), 

odor, and any soil structures that may exist.   

 

Three soil samples will be collected for laboratory analysis from each soil boring.  One soil sample will 

be collected from a depth of 0 – 6 inches bgs (surface), one soil sample will be collected from a depth of 2 

to 4 feet bgs, and one will be collected from a depth of 4 – 6 feet bgs in each of the four soil borings.  

These depths were selected to characterize the potential risk to a construction worker.  The samples will 

be submitted for laboratory analysis for chromium VI and total chromium. 

 

To satisfy the objectives for groundwater in this investigation area, existing monitoring wells will be 

sampled.  Four monitoring wells (MW1 through MW3 and MWA) currently exist in this investigation 

area (Figure 6).  These four wells will be sampled in three events.  In the first two events, groundwater 

samples will be collected from the wells and submitted for laboratory analysis for chromium VI, all 

inorganic compounds found in Appendix IX of 40 CFR Part 264 (see Appendix E for list), nitrate+nitrite 

as nitrogen, sulfate, fluoride, chloride, and VOCs.  These parameters were selected to include components 

of the acids that were potentially released in the area plus additional metals that could potentially have 

been mobilized due to acidic conditions (low pH).  In the third sampling event, the samples will be 

analyzed only for inorganics detected above the risk-based screening levels in Table 3 at least one of the 

wells in one of the first two sampling events, and samples will be collected for VOC analysis only at 

wells where VOCs were detected above a risk-based screening level in one of the first two sampling 

events.  The complete monitoring well sampling program is summarized in Table 8.  

 

In addition to sampling these four wells, the existing monitoring well network around the site landfill will 

be used to determine the extent of groundwater contamination related to the former chromic acid AST and 

dump pit area.  The landfill wells are downgradient of this investigation area.  There are currently 

13 monitoring wells (MW6 through MW18, see Figure 2) for the landfill, seven of which are sampled on 

a semiannual schedule as part of the routine landfill groundwater monitoring required by the Iowa 
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Department of Natural Resources (IDNR).  After the results of the first round of source area well 

sampling have been reviewed, the next two semiannual groundwater sampling events at the existing 

landfill wells will be modified to include analysis for parameters associated with potential contamination 

from the chromic acid AST and dump pit area.  The groundwater monitoring program for the landfill 

monitoring wells is discussed in Section B.1.4 and the complete groundwater monitoring well sampling 

program is summarized in Table 8.   

 

If needed to achieve the sampling objectives for the former chromic acid AST and dump pit area, 

additional sampling could include: 

 

• Additional geoprobe soil borings to define the extent of soil contamination 

• Additional monitoring well installation or sampling of monitoring wells installed in other 

investigation areas for the chromic acid AST area analytical parameters 

 

B.1.2  Magnesium Dross Storage and Treatment Areas (SWMU 8 and SWMU 9) 

The objectives of sampling in the magnesium dross storage and treatment areas are: 

 

• To characterize the untreated dross and evaluate the potential for dross to cause contamination 

• To evaluate whether soil has been contaminated above applicable standards 

• To evaluate whether surface water has been contaminated above applicable standards 

• To evaluate whether sediments have been contaminated above applicable standards 

• To evaluate whether groundwater is contaminated above applicable standards due to dross 

• To evaluate whether petroleum contamination is present in the used oil tank area 

 

The exposure pathway evaluation for the magnesium dross storage and treatments areas is shown on 

Figure 7.  Potentially complete pathways include industrial worker or construction worker exposure to 

surface soil or wind-blown dust.  To evaluate the risk associated with this potential pathway, surface soil 

contaminant concentrations need to be evaluated.  Possible ecological risk to terrestrial biota will depend 

on the surface soil concentrations and the biota present in the area. 

 

For groundwater, surface water, or sediment, a complete exposure pathway will be present only if 

groundwater has been contaminated by this source and contamination extends off site to residential water 

users or discharges to surface water at the Middle Platte River, or if contamination is present in 

stormwater drainage (surface water or sediment) from the dross storage and treatment areas.  The 
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groundwater, surface water, and sediment sampling objectives will be to determine the type and extent of 

contamination of these media associated with this source, if any. 

 

To characterize the untreated dross, a composite sample will be collected from stockpiles and storage 

containers in the dross storage area.  The composite dross sample will be submitted for laboratory 

analysis for the complete list of metals found in Table 5-13 in Appendix B. 

 

The first step in evaluating the soil for potential dross contamination will be the collection of surface soil 

samples in the area.  Sample locations will be located on a 50-foot by 50-foot grid, as shown on Figure 8.  

The sampling grid will exclude paved areas and the radiological investigation area.  Soil samples will be 

collected from each of the 18 grid nodes.  If a sample location cannot be accessed, the sample location 

will be moved to the nearest accessible area.  Soil samples will be collected at each sample location from 

depth of 0 to 2 inches bgs and from a depth of 6 to 12 inches bgs.  The samples will be submitted for 

laboratory analysis for barium, chromium VI, and total chromium, as well as any other metals detected in 

the dross sample at concentrations greater than the lowest risk-based screening level for that metal as 

indicated in Table 2.  

 

If the results of the surface soil sampling indicate that soil contamination from dross is present at the site 

at concentrations exceeding the applicable soil screening levels, then geoprobe soil borings will be 

installed to investigate the extent of the soil contamination.  The purpose of the borings in the dross area 

is to evaluate the vertical extent of soil contamination above the water table at locations where the surface 

soil sampling indicates contamination is present above risk-based screening levels.  We estimate that five 

soil borings will be adequate to determine the vertical distribution of contamination in the primary 

contamination areas, if encountered, and to provide general information on the tendency for surface 

contamination is the dross area to migrate vertically through the soil.   

 

The five soil borings will be advanced to a depth of 8 feet bgs.  The borings will be located in areas where 

contamination was detected in the surface soil sampling results.  Three soil samples will be collected from 

each boring for laboratory analysis for barium, chromium VI, and/or total chromium, , as well as any 

other metals detected in the surface soil samples at concentrations greater than the lowest risk-based 

screening level for that metal as indicated in Table 2.  The three soil samples from each boring will be 

collected from depths of 0 to 6 inches bgs (to evaluate industrial worker exposure), 2 to 4 feet bgs, and 4 

to 6 feet bgs (to evaluate construction worker exposure). 
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If the results of the surface sampling and initial geoprobe borings are not adequate to define the horizontal 

and vertical extent of soil contamination above risk-based screening levels, then additional boring 

locations and sampling depths will be selected based on the initial sampling results.  If the results of the 

soil sampling indicate that contaminants are not present in the soil at concentrations exceeding the 

applicable soil screening levels, no further soil investigation will take place. 

 

To investigate the potential for groundwater contamination, one water table monitoring well will be 

installed in the dross treatment area to assess the groundwater quality.  The monitoring well will be 

installed upgradient from the landfill.  The proposed well location is shown on Figure 8.  The well will be 

sampled twice in conjunction with other groundwater sampling at the facility.  The groundwater samples 

will be submitted for laboratory analysis for Appendix IX inorganics, chromium VI, chloride, sulfate, 

fluoride, nitrate+nitrite, and VOCs, except that the second round sample will be analyzed for VOCs only 

if VOCs are detected in the well at concentrations exceeding the risk-based screening levels in Table 3 

during the first round. 

 

To investigate the potential for surface water contamination, one surface water sample will be collected 

from stormwater in the vicinity of the dross treatment area during a stormwater runoff event.  The 

proposed sampling location is in a drainage ditch receiving stormwater runoff from the dross treatment 

area, as shown on Figure 8.  The analytical parameters will include those parameters detected above a 

risk-based screening level in the dross sample and/or soil sample analysis.  The analytical results for the 

surface water sample will be used to determine if further surface water sampling in the area is warranted. 

 

To investigate the potential for sediment contamination, one sediment sample will be collected from the 

same location as the surface water sample.  The analytical parameters will include those parameters 

detected above a risk-based screening level in the dross sample and/or soil sample analysis.  The 

analytical results of the sediment sample will be used to determine if further sediment sampling in the 

area is warranted. 

 

Although the used oil AST is located within the magnesium dross storage and treatment area, it is a 

separate potential contamination source.  Initial investigation of this source will include three geoprobe 

borings located approximately as shown on Figure 8.  The boring locations may be adjusted in the field 

based on access limitations or field observations indicating possible contamination (e.g., stained soil or 

stressed vegetation).  The geoprobe borings will be advanced to a total depth of approximately 12 feet 

bgs.  Soil samples will be collected continuously and field screened using a photo-ionization detector 
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(PID).  Two soil samples will be collected from each boring for laboratory analysis for VOCs, 

polynuclear aromatic hydrocarbons (PAHs), lead, cadmium, total chromium, and chromium VI.  The two 

soil samples from each boring will be collected from depths of 0 to 6 inches and 4 to 6 feet, unless 

alternative depths are chosen based on field screening results or visual observations.  The water table is 

anticipated to be at a depth of approximately 6-8 feet in this area.  A groundwater sample will be collected 

from each boring location unless this is impracticable due to low permeability soils.  The groundwater 

sample will be analyzed for VOCs, PAHs, lead, cadmium, total chromium, and chromium VI.  

 

If needed to achieve the sampling objectives for the magnesium dross storage and treatment area, 

including the used oil AST area, additional sampling could include: 

 

• Additional surface soil sampling or geoprobe soil borings to define the extent of soil 

contamination 

• Sampling of additional monitoring wells installed in other investigation areas, such as the 

landfill, for the magnesium dross area analytical parameters 

• Installation and sampling of one or more monitoring wells in the used oil AST area 

 

If a monitoring well is installed in the used oil AST area, it will be screened at the water table because this 

is the depth where oil contamination is most likely to be encountered.  If petroleum contamination is 

present in groundwater in this area, additional geoprobe sampling and/or monitoring well installation will 

be completed as needed to define the extent of contamination. 

 

B.1.3  Current Wastewater Treatment Sludge Storage Area (SWMU 2) 

The objectives of sampling in the Current Wastewater Treatment Sludge Storage Area are to determine if 

there has been a release to the environment, and if so, whether the release poses a risk to human health or 

the environment.  An exposure pathway analysis diagram was not prepared for this area, because there is 

no evidence of a release and the likelihood of contamination appears low.  If surface spills have occurred, 

the potential pathways are similar to those for the dross storage area (Figure 7).  

 

To determine if there has been a release to the environment in this area, soil samples will be collected 

from 4 locations as shown on Figure 9.  The number and location of samples for SWMU 2 was chosen as 

a reasonable initial sampling effort to determine if there has been a release from this SWMU.  The 

wastewater treatment sludge is stored in a lined roll-off box and there have been no known releases.  To 

investigate whether a release has occurred, one sample will be collected from each side of the roll-off 
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box.  Samples will be collected from unpaved areas and actual sample locations will be selected based on 

the likelihood of a spill or leak as determined by field observations.  Two soil samples will be collected 

from each sample location at depths of 0 to 2 inches bgs and 6 to 12 inches bgs.  The soil samples will be 

submitted for laboratory analysis for total chromium and chromium VI.  Because the purpose of this 

sampling is to determine whether or not a release has occurred, and because chromium is the primary 

constituent of the waste in this area, total chromium and chromium VI will serve as indicators of a 

release.  For these reasons, we do not propose analyzing these samples for additional metals. 

 

If the shallow soil sampling indicates that a release has occurred and maximum chromium concentrations 

exceed the risk-based screening levels in Table 2, then geoprobe soil borings will be used to investigate 

the extent of contamination from SWMU 2.  If geoprobe borings are necessary in this area, we propose to 

install 2 to 4 borings to 6 feet bgs (approximately the water table).  The actual number and locations of 

borings will be dependent on the results of the shallow soil sampling and observed field conditions.  Soil 

samples will be collected at 2-foot intervals from each boring.  The shallow sample (0 to 2 feet bgs) from 

each boring will be submitted for laboratory analysis for the list of metals found in Table 5-13 of 

Appendix B.  The intermediate (2 to 4 feet bgs) and deep (4 to 6 feet bgs) samples will be held frozen 

pending the results of the shallow samples.  If metals are detected in the shallow samples at 

concentrations greater than the risk-based screening levels found in Table 2, then the intermediate and 

deep samples will be submitted for laboratory analysis for those metals.   

 

If the surface soil sampling results indicate that a release from SWMU 2 has occurred, a groundwater 

sample will be collected from one of the geoprobe borings and submitted for laboratory analysis for the 

Appendix IX inorganic parameters (see list in Appendix E). 

 

B.1.4  Landfill Groundwater Impacts (SWMU 12) 

The objectives of sampling in the area of landfill groundwater impacts are: 

 

• To evaluate the risk associated with fluoride and sulfate impacts to groundwater as a result of 

landfill operations 

• To determine the extent of landfill groundwater impacts 

• To evaluate the potential for discharge of contaminants to surface water and sediment 

• To evaluate background groundwater conditions to determine the degree of groundwater impacts, 

with specific attention paid to background sulfate concentrations 

 



Wellman Dynamics Corporation, Creston, Iowa Sampling and Analysis Plan/Quality Assurance Project Plan 
RCRA Facility Investigation October 2006, Revision 2 
BT 2 Project #2631 Page 26 

 

 

The exposure pathway evaluation for the landfill groundwater impacts is shown on Figure 10.  The only 

potential on-site exposure pathway for landfill groundwater contamination is construction worker dermal 

contact in the event of excavation below the water table.  Off-site exposure pathways will be complete 

only if groundwater contamination extends to residential water supply wells or if contaminated 

groundwater discharges to the Middle Platte River. 

 

To evaluate potential analytical parameters for the landfill, we compiled available information regarding 

the foundry sand components and available analytical data for the sand and the landfill leachate.  Both dry 

sand and green sand have been disposed of in the landfill.  Dry sand is used almost exclusively today, but 

green sand was used predominantly at some time in the past.  The dry sand contains 97% silica sand and 

3% binders and inhibitors.  A flow chart showing the mix ratios is provided in Appendix G, along with 

Material Safety Data Sheets (MSDSs) for the binders and inhibitors currently used.  The primary binder 

components include phenols, aromatic hydrocarbons, ester solvents, and diisocyanates.  The inhibitor 

components include potassium fluoroborate, graphite, and sulfur. 

 

The green sand is currently mixed from approximately 99% sand and 1% binders.  The binder 

components include Bondtone® (organophilic clay), potassium fluoroborate, heavy paraffinic petroleum 

oil, and sulfur.  An MSDS for the oil currently used is provided in Appendix G.  

 

Analytical results for testing of the dry sand for metals are summarized in Table 9.  No metals were 

detected in the sand at levels exceeding risk-based screening levels, and no RCRA metals were detected 

in the leachate from a Toxicity Characteristic Leaching Procedure (TCLP) test.   

 

Analytical results for the landfill leachate are summarized in Table 10.  This table includes the leachate 

piezometer monitoring results that were in Table 8 in the CCR, plus some additional results for leachate 

samples analyzed for metals, VOCs, and semivolatile organic compounds (SVOCs).  Table 9 of the CCR 

included additional monitoring results for the leachate discharge to the sanitary sewer, but this monitoring 

is for a limited parameter list.  Based on the results in Table 10, only a few metals, VOCs, and SVOCs 

were detected above risk-based screening levels in the leachate, and many of those were detected in only 

one of several samples collected.  In the SVOC analysis, the parameters detected in more than one 

leachate sampling event included only naphthalene and two phenols, and only naphthalene was above the 

risk-based screening level (EPA Region 9 PRGs for tap water).  Based on these results, the potential for 

groundwater contamination with metals, VOCs, or SVOCs due to the leachate appears to be limited to a 

few parameters; however, we are proposing a limited source area sampling program to screen 
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groundwater in the wells most likely the be affected by the landfill for a large list of analytical 

parameters. 

 

The existing data from the routine semiannual landfill monitoring program will be supplemented by 

installing six new monitoring wells downgradient of the landfill along the east and south property lines to 

evaluate the potential for off-site groundwater contamination.  The three proposed well locations are 

shown on Figure 11.  At each location, one water table monitoring well will be installed along with a 

deeper well.  We propose to install the deeper wells to a depth of approximately 20 feet below the bottom 

of the water table wells.  We propose a depth difference of 20 feet because that separation will place the 

deeper wells in a separate geological unit (unweathered till) than the water table wells (alluvium or 

weathered till) at the site and because the separation is similar to the separation distances between existing 

shallow and intermediate wells. 

 

The routine semiannual landfill groundwater monitoring program approved by the IDNR, which includes 

seven of the existing landfill monitoring wells, will continue to be implemented.  For a minimum of two 

sampling events, boron will be added to the IDNR analytical parameter list.  Sampling for boron is 

proposed because it has been detected at elevated concentrations in the landfill leachate in the past (see 

Table 8 in CCR).  The routine landfill analytical parameter list includes magnesium, sodium, fluoride, 

sulfate, chemical oxygen demand, chloride, iron, ammonia, phenols, total organic halogens, pH, specific 

conductance, and temperature. 

 

For the RFI, additional monitoring of the landfill wells will be performed to evaluate whether other 

contaminants may be present and investigate the extent of contamination associated with the landfill and 

other contamination sources potentially upgradient from the landfill, such as the former chromic acid 

AST area or the VOC release area.  The first round of sampling, conducted at the same time as the initial 

source area well sampling for the chromic acid AST area, will include the four shallow downgradient 

landfill monitoring wells, where previous sampling indicates potential landfill impacts (MW11, MW12, 

MW16, and MW17).  These wells will be sampled for the full list of Appendix IX inorganics, hexavalent 

chromium, chloride, fluoride, sulfate, nitrate+nitrite, and semivolatile organic compounds (SVOCs).  

These results will be used to narrow the list of analytical parameters for the additional landfill monitoring 

wells, where landfill impacts appear to be limited or not present. 

 

The second and third rounds of sampling will be coordinated with the routine landfill monitoring program 

and will include all of the landfill monitoring wells.  The sampling program will be similar to that for the 
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initial sampling of the shallow downgradient wells, except that sampling of the additional wells for 

Appendix IX inorganics, SVOCs, and VOCs will depend on the results in previous sampling rounds.  In 

general, sampling parameters at the deeper or more distant monitoring wells will be limited to those 

detected above risk-based screening levels in the source area wells.  The complete monitoring program, 

including the decision approach for sampling parameters, is outlined more specifically in Table 8. 

 

If the results from the monitoring wells at the property line indicate that contamination likely extends off 

site at levels exceeding the preliminary remediation goals, then additional groundwater investigation will 

be performed.  Additional investigation may include geoprobe groundwater sampling and/or additional 

monitoring well installation and sampling, depending on the specific results obtained and access to 

off-site properties. 

 

If the groundwater monitoring results indicate a potential for contaminated groundwater to reach the 

Middle Platte River, five surface water samples and five sediment samples will be collected.  The surface 

water and sediment sample locations will include: 

 

• Existing surface water monitoring location SW01 (Figure 2) 

• Middle Platte River upstream of the facility 

• Middle Platte River at Highway 34 

• Middle Platte River at Osage Street 

• Middle Platte River downstream of the facility 

 

Sampling of the upstream and downstream locations on the Middle Platte River is dependent upon 

obtaining access.   Surface water and sediment samples will be submitted for laboratory analysis for 

fluoride, sulfate, barium, boron, and VOCs, as well as any metals detected in landfill monitoring well 

groundwater samples at concentrations exceeding risk-based screening levels (Table 3). 

 

B.1.5  Chlorinated Solvents in Soil and Groundwater (AOC A), Petroleum ASTs (AOC B), and Waste 

Methanol Storage Area (SWMU 7) 

The objectives of sampling in the areas of potential VOC contamination in soil or groundwater are: 

 

• To evaluate the risk associated with VOC contamination in soil and groundwater 

• To determine the extent of VOC contamination in soil and groundwater 
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The exposure pathway evaluation for the VOC contamination areas is shown on Figure 12.  Potentially 

complete pathways include construction worker exposure to soil or groundwater contamination.  For 

residential exposure to groundwater or ecological impacts via surface water or sediment, a complete 

exposure pathway will be present only if groundwater contamination associated with this source extends 

off site to residential water users or discharges to surface water at the Middle Platte River either under 

current conditions or likely future conditions.  If groundwater contamination extends off site to residential 

areas, then vapor intrusion could also be a possible exposure pathway.  The potential for significant vapor 

intrusion into the production building is low because there is no basement, and good ventilation is 

provided in order to ensure acceptable indoor air quality for the foundry operations.   

 

The vapor intrusion exposure pathway will be evaluated in accordance with the Draft Guidance for 

Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor 

Intrusion Guidance), dated November 2002, with consideration for the property use. 

 

In occupational settings where chemicals forming hazardous vapors are generally not a known or well-

recognized part of employment (e.g., non-industrial settings such as commercial office buildings); or 

other non-residential settings where the general public may be present or regularly visit (e.g., schools, 

libraries, hospitals, hotels, and stores), the screening approaches in the draft vapor intrusion guidance will 

be used (typically with adjustments for appropriate non-residential parameters). 

 

In occupational settings where chemicals forming hazardous vapors are routinely used as part of the 

regular operations (e.g., in industrial-type settings, such as operating chemical plants, refineries, and 

workplaces where solvents are widely used), it is generally expected, based on observations to-date, that 

vapor intrusion is likely to represent a minor contribution to the risk from vapor exposures that may 

already exist in the work place.  These exposures are typically managed as routine occupational exposures 

under other authorities (particularly OSHA’s).  Where the lead regulatory agency for cleanup concludes 

that the facts of the situation indicate that vapor intrusion is not likely to contribute significantly to risk, 

EPA generally believes it unnecessary for the regulatory agency to address vapor intrusion as a pathway 

of concern. 

 

To achieve the objectives for soil contamination, approximately 20 geoprobe borings will be advanced 

and sampled in the areas of potential VOC contamination.  Preliminary boring locations are shown on 

Figure 13; however, final locations will be chosen based on the results of field screening, field laboratory 

analysis, and field observations.  Only 17 proposed boring locations are shown on Figure 13.  The 
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remaining three locations will be determined based on field results of the initial borings.  Soil samples for 

VOC analysis will generally be collected at depths of 1 to 2 feet and 4 to 6 feet to evaluate the potential 

construction worker exposure pathway and define the extent of soil contamination above the water table.  

Alternate depths may be selected if field screening indicates higher levels of contamination deeper or 

shallower.   

 

The soil samples will be analyzed in the field using a mobile laboratory operated by Matrix 

Environmental, LLC, of Osseo, Minnesota.  Duplicates of approximately 25% of the geoprobe samples 

analyzed by the mobile laboratory will be sent to TestAmerica for confirmation analysis.   

 

In addition, soil samples will be visually examined for the presence of non-aqueous phase liquids 

(NAPL). 

 

Groundwater samples will be collected with the geoprobe sampler at all boring locations except those that 

are in the immediate vicinity of existing monitoring wells.  The groundwater samples will be analyzed for 

VOCs using the Matrix Environmental mobile laboratory, and duplicates of 25% of the samples will be 

sent to TestAmerica for confirmation. 

 

Up to five water table monitoring wells and two piezometers will be installed and sampled in the VOC 

investigation area.  Preliminary well locations are shown on Figure 13; however, final locations will be 

determined based on the results of the geoprobe soil and groundwater sampling and field observations.  If 

sampling results or field observations suggest the potential presence of NAPL in an area, a monitoring 

well will be installed in that area to further investigate the potential NAPL. 

 

An additional monitoring well will be installed in the vicinity of SWMU 7 if the groundwater results from 

the four geoprobe borings proposed in that area indicate that VOC concentrations are greater than the 

risk-based screening levels in Table 3. 

 

Two of the new wells to be installed as part of the investigation of SWMU 12 will be located 

downgradient from the existing MW11 (Figure 13).  Based on existing groundwater flow direction data 

for the facility, MW11 and the two new landfill wells will be located downgradient of the VOC 

investigation area.  Soil and groundwater data collected during geoprobe soil boring activities in the VOC 

area will also be evaluated prior to well installation activities to ensure that the two new wells are located 
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downgradient from VOC contamination.  The two new wells will serve as sentinel wells to monitor 

groundwater quality near the downgradient property boundary. 

 

The new wells will be sampled twice in conjunction with other facility groundwater sampling.  During the 

first VOC groundwater sampling round, groundwater samples will be collected from all of the 33 site 

monitoring wells and submitted for laboratory analysis for VOCs and 1,4-dioxane.  The second round will 

include only those wells where VOCs were detected in the first round or in the March 2005 VOC 

sampling of selected landfill monitoring wells (see Figure 13), and wells where 1,4-dioxane was detected 

in the first sampling round.  Groundwater samples from the second VOC sampling round will be 

submitted for laboratory analysis for 1,4-dioxane only for wells where 1,4-dioxane was detected in the 

first round. 

 

Sampling of the existing well network as well as installing and sampling new wells is intended to provide 

horizontal and vertical delineation of the extent of VOC contamination.  If sampling results indicate that 

horizontal or vertical extent have not been adequately defined, additional wells and sampling will be 

designed to achieve the objectives of the RFI. 

 

If needed to achieve the sampling objectives for the VOC areas, additional sampling could include: 

 

• Additional geoprobe soil borings to define the extent of soil contamination 

• Additional monitoring well installation or sampling of monitoring wells installed in other 

investigation areas for VOCs 

 

B.1.6  Wastewater Treatment System (SWMU 6) and Waste Acid Collection Pit Area (SWMU 10) 

The initial objective of sampling in the wastewater treatment system and waste acid collection pit area is 

to evaluate whether a release has occurred from either of these operation areas.  If a release has occurred, 

then additional objectives will include determination of the extent of contamination and evaluation of the 

associated risk. 

 

The exposure pathway evaluation for the waste acid collection pit area is shown on Figure 14.  If a 

release has occurred, the potential for human or ecological exposure is very limited because the 

contamination would be below the building. 
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To evaluate whether a release has occurred, approximately four geoprobe borings will be advanced 

through the floor of the production building in the area of the waste acid collection pit.  Three geoprobe 

borings will be advanced in the area of the wastewater treatment system.  Potential boring locations are 

shown on Figure 15, but final locations will be determined based on access and underground utility 

locations.  The numbers and locations of borings for the wastewater treatment system (SWMU 6) and the 

waste acid collection pit (SWMU 10) were chosen as a reasonable initial sampling effort to determine if 

there has been a release from these SWMUs.  There are no known releases from these SWMUs.  To 

evaluate whether a release has occurred from the waste acid collection pit (SWMU 10), four borings are 

proposed in order to cover the four sides of the pit and collect samples upgradient and downgradient from 

the pit.  The evaluate whether a release ahs occurred from the wastewater treatment system (SWMU 6), 

the three proposed borings include one in the likely upgradient direction (northwest), one in the likely 

downgradient direction (southeast), and one in the vicinity of the buried sanitary sewer line carrying the 

treated wastewater.   

 

Two soil samples will be collected from each boring.  One sample will be collected from 0 to 6 inches 

below the bottom of the floor and a second sample will be collected above the water table at each boring 

location, typically from a depth of 2 to 4 feet.  Soil samples will be submitted for laboratory analysis for 

the list of metals found in Table 5-13 in Appendix B.  One groundwater sample will be collected from 

each geoprobe boring and analyzed for the same metals plus chloride, fluoride, sulfate, and nitrite+nitrate.  

The groundwater samples will also be field-analyzed for pH and conductivity.  Additional borings may be 

completed if the field pH results suggest that a release has occurred.   

 

If laboratory results from the initial geoprobe sampling locations in the area of these two SWMUs 

indicate that a release has occurred and the extent of contamination above risk-based screening levels has 

not been defined, then additional geoprobe borings and/or monitoring wells will be used to complete the 

investigation. 

 

B.1.7  Geologic and Hydrogeologic Characterization 

In addition to the contamination characterization activities described above, additional field tasks will be 

performed to characterize the geologic and hydrogeologic setting.  Specific field tasks to be performed 

include the following: 

 

• Document the soils encountered in all geoprobe and monitoring well soil borings on soil boring 

logs in accordance with the procedures outlined in Appendix D 
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• Collect a total of 3 to 5 soil samples from the major soil types encountered at the facility and 

analyze for grain size distribution (sieve and hydrometer), Atterberg limits (fine-grained soil 

only), natural moisture content, total organic carbon, and cation exchange capacity 

• Perform single-well hydraulic conductivity tests (slug tests) on all new monitoring wells installed 

for the RFI 

• Collect at least two full rounds of water level measurements from all monitoring wells at the site 

including new wells to be installed for the RFI and existing monitoring wells 

 

Water table maps, potentiometric surface maps, and geologic cross sections with water level information 

will be included in the RFI report.  A table of vertical hydraulic gradient calculations will also be 

included.   The total organic carbon and cation exchange capacity results will be used to evaluate the 

contamination attenuation capacity of the soils. 

 

B.1.8  Background Soil Sampling 

To evaluate the role of background in contributing to concentrations of inorganic parameters in on-site 

soils, a limited background soil sampling program is proposed.  Background soil samples will be 

collected at the six locations shown on Figure 16.  These borings will be advanced with a hollow-stem 

auger and sampled with a split-spoon sampler.  These borings were originally planned as part of a 

geotechnical investigation related to the landfill, not as part of the RFI; however, the location of the 

borings north of the active areas of the WDC facility is appropriate for background soil sampling, so we 

plan to also use these borings for background sampling. 

 

The background sampling parameters will be selected based on the results of the initial geoprobe soil 

sampling.  Background samples will be collected for parameters that exceed risk-based screening levels in 

one or more on-site sampling locations, if published regional background concentration data indicate that 

background levels may be similar to or higher that the risk-based screening levels.  For example, it is 

likely that background sampling will be performed for arsenic, because background concentrations 

typically exceed risk-based screening levels, as shown in Table 2.  On the other hand, background 

sampling may not be performed for boron even if site concentrations exceed the risk-based screening 

level, because typical background levels are much lower than the risk-based screening level. 

 

The background sampling depths will correspond to the depths at which concentrations above risk-based 

screening levels were detected in the site samples. 
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Background soil sampling will be performed during the same mobilization as the monitoring well 

installation, after the results of the geoprobe soil and groundwater sampling have been reviewed. 

 

B.2  Sampling Methods Requirements 

Sample collection activities will conform to BT 2’s standard field procedures as presented in Appendix D, 

unless other project-specific procedures are specified in the SAP/QAPP.  The following sections provide 

additional information for sampling and field activities not specifically described in Appendix D.   

 

B.2.1  Dross Sampling 

To characterize untreated dross, a composite sample will be collected from stockpiles and storage 

containers in the dross storage area.  Because the quantity and location of untreated dross that will be 

available for RFI sampling cannot be known at this time, the specific compositing approach will be 

selected when the sampling is performed.  The location(s) of stored untreated dross will be mapped and a 

random sampling approach including at least three and no more than ten sub-sampling locations will be 

used to create the composite. 

 

Once the sub-sampling locations have been determined, an equal amount of dross will be collected from 

each location and placed in a clean, stainless steel bowl.  The dross will be stirred with a stainless steel 

trowel or spatula to homogenize the sample.  Following stirring, an amount of dross appropriate for the 

required laboratory analysis will be transferred to the appropriate sample container provided by the 

laboratory. 

 

B.2.2  Soil Sampling 

Soil boring installation, soil boring logging, and soil sample collection from soil borings will be 

completed as described in Appendix D.  Subsurface soil samples will be collected from soil borings as 

described in Appendix D.   

 

Surface soil samples to be collected from a depth of 0 to 2 inches will not be collected from soil borings.  

The procedure for collecting 0- to 2-inch surface soil samples will be to use a clean stainless steel hand 

trowel or shovel to remove surface vegetation.  The shovel or trowel will then be used to transfer soil to a 

clean, stainless steel bowl.  The soil will be stirred with a stainless steel trowel or spatula to homogenize 

the sample.  Following stirring, an amount of soil appropriate for the required laboratory analysis will be 

transferred to the appropriate sample container provided by the laboratory.  This method for surface soil 

sampling is not appropriate for soil samples to be analyzed for VOCs.  Should it be necessary to collect 
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surface soil samples for VOC analysis, soil will be placed directly into sample containers without stirring 

to prevent loss of volatiles. 

 

B.2.3  Groundwater Sampling 

We propose to sample facility water table monitoring wells by low-flow sampling procedures as 

described in Yeskis and Zavala (2002).   Low-flow sampling will be conducted with a peristaltic pump.  

Pumping rate will be adjusted so that drawdown stabilizes at less than 0.33 feet.  Purge water will be 

monitored for DO, pH, temperature, specific conductance, ORP, and turbidity.  When field parameter 

values have reached stable levels, groundwater samples will be collected directly into the appropriate 

field containers.  Acceptable stabilization ranges for field parameters will be in accordance with Yeskis 

and Zavala (2002).  If field conditions do not allow stabilization at less than 0.33 feet of drawdown at the 

lowest practical pumping rate, drawdown will continue to be monitored to determine if stabilization of 

drawdown can be reached.  If drawdown in a well exceeds 2 feet prior to stabilization, low-flow sampling 

will not be used to sample that well. 

 

Existing landfill monitoring wells have dedicated inertial lift pumps manufactured by Waterra.  For 

existing landfill wells that cannot be sampled by low-flow methods, these Waterra pumps will be used to 

purge the wells prior to sampling.  These wells will be pumped dry and allowed to recover for up to 48 

hours prior to sampling.  The dedicated inertial lift pumps will be used to pump water directly into sample 

containers.  For VOC sampling, a VOC sampling kit will be used as recommended by Waterra to 

minimize sample aeration. 

 

New water table monitoring wells that are installed as part of the RFI and cannot be sampled by low-flow 

methods will have dedicated polyvinyl chloride (PVC) bailers.  These bailers will be used to purge the 

wells prior to sampling.  These wells will be bailed dry and allowed to recover for up to 48 hours prior to 

sampling.  The dedicated bailer will be used to transfer water directly into sample containers.  All VOC 

sampling conducted with bailers will use bottom-emptying devices to limit the loss of volatiles while 

water is transferred from the bailer to the sample container. 

 

Previous data from the site indicate that wells screened below the water table (piezometers) are generally 

screened across formations having hydraulic conductivity (K) values of 10-6 cm/s or less.  Given these 

low K values, low-flow sampling will not be possible in site piezometers, because water does not enter 

these wells rapidly enough to prevent excessive drawdown at practical pumping rates.   
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For this reason, all site piezometers will be sampled with dedicated Waterra pumps or dedicated bailers as 

described above.  One exception, however, is that piezometers will not be bailed or pumped dry.  To 

prevent exposing the screened interval to air, piezometers will be bailed or pumped until the water level is 

within one foot of the top of the screen. 

 

All sampling activities will be conducted in a manner intended to minimize turbidity.  In accordance with 

USEPA guidance, groundwater samples collected and submitted for laboratory analysis for the RFI will 

not be filtered.  However, if significant turbidity is observed in samples, additional samples may be 

collected and field filtered to compare the results of filtered groundwater samples with unfiltered RFI 

groundwater data to assess the effects of filtering on the analytical results.   

 

All groundwater sample containers will be provided by the laboratory. 

 

B.2.4  Monitoring Well Construction 

Groundwater monitoring wells installed for the RFI will be constructed in accordance with Iowa 

Administrative Code Chapter 110.  Monitoring wells will be installed in boreholes drilled by hollow-stem 

auger and will be constructed of 2-inch Schedule 40 PVC with flush-threaded (non-glued) joints.   Well 

screens for water table monitoring wells will be 10 feet long.  Well screens for piezometers will generally 

be 5 feet long, unless field observations indicate permeable zones or fractures are unlikely in the screened 

zone, in which case a 10-foot screen will be used.  Screen lengths for all wells will not be greater than 10 

feet or less than 5 feet.   

 

Monitoring wells will be installed with filter packs that extend 12 inches below the bottom of the screen 

and 18 inches above the top of the screen.  An annular space seal consisting of at least 3 feet of expanding 

cement or bentonite grout will be placed above the filter pack.  The annular space between the annular 

space seal and the frost line will be filled with expanding cement or bentonite.  The remaining annular 

space will be filled with bentonite grout.  Monitoring wells will be protected at the surface by metal 

casings that extend one foot below the frost line.  Wells will be completed with vented well caps and 

locking protective caps. 

 

B.2.5  Monitoring Well Surveying 

Monitoring wells will be surveyed to determine casing elevation, ground surface elevation, and horizontal 

location.  Accuracy for horizontal well locations will be +0.5 feet.  Accuracy for ground surface and top-

of-casing elevations will be +0.01 feet referenced to datum. 
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Soil sampling locations will be surveyed using a Trimble GeoXT Geographic Positioning System (GPS) 

with a Pathfinder Pro XRS receiver, or by an alternative method with equivalent or better accuracy (less 

than 0.5 meter). 

 

B.2.6  Investigative Waste Management 

Soil cuttings generated through soil boring and drilling activities will be placed in 55-gallon steel drums 

on site.  Soil from different investigation areas will be kept separate.  If analytical samples are collected 

through the process of soil generation (i.e., geoprobe soil borings), the results of those samples will be 

used to determine the appropriate disposal method for the soil cuttings.  If analytical samples are not 

collected during soil generation (i.e., drilling for monitoring well installation), soil samples will be 

collected from the drummed soil for waste characterization. 

 

If analytical results indicate that drummed soil has no detectable contaminants, the soil will be spread out 

on the site ground surface.  If analytical results indicate that drummed soil contains detectable 

concentrations of contaminants but is not hazardous waste, the soil will be disposed at a sanitary landfill 

facility approved to accept this waste.  If analytical results indicate that drummed soil contains listed 

hazardous waste or is characteristically hazardous waste, the soil will be disposed at a hazardous waste 

facility. 

 

If investigation results indicate that future excavation will likely be necessary for an investigation area as 

part of a corrective measure at the facility, drummed soil from that area may be stored on site for future 

disposal at the time excavated soils are disposed. 

 

Groundwater generated through development and purging of monitoring wells and water generated by 

equipment decontamination will be contained in 55-gallon steel drums on site.  Analytical results of 

groundwater samples collected from monitoring wells will be used to determine the appropriate disposal 

strategy for monitoring well development and purge water.  Water samples will be collected from 

decontamination water drums for waste characterization.  Laboratory analytical results for water samples 

will be used to obtain permission to discharge investigative wastewater to the Creston Sanitary Sewer 

System.  

 

If analytical results indicate that water from a given well had no detectable organic compounds and no 

inorganic compounds present at concentrations greater than background concentrations during that 

sampling event, then contained water from that well will be discharged to the site ground surface.  Purge 
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water from all wells will be contained during each sampling event pending the most recent analytical 

results. 

 

B.2.7  Equipment Decontamination 

Non-disposable sampling equipment will be decontaminated before use at the site and between each use.  

Equipment used to sample media for laboratory analysis for inorganic constituents will be 

decontaminated by washing in Alconox™ and water, then rinsing with water from a municipal water 

supply.  A final rinse will be conducted with commercial grade de-ionized water. 

 

Equipment used to sample media for laboratory analysis for organic constituents will be decontaminated 

by washing in Alconox™ and water, then rinsing with water from a municipal water supply, followed by 

a methanol rinse.  A final rinse will be conducted with commercial grade distilled water. 

 

Water used for decontamination will be contained for disposal in accordance with the procedure described 

in Section B.2.6. 

 

B.3  Sample Handling and Custody Requirements 

Custody procedures will be used to document the relevance and authenticity of field samples collected 

during the RFI.  A sample is considered in custody if it is: 

 

• In a person’s possession, 

• In view of the person after being in possession, 

• Sealed in a manner that it can not be tampered with after having been in a physical possession, 

or 

• In a secured area restricted to authorized personnel. 

 

Custody will be documented using proper chain-of-custody (COC) procedures and forms.  Various 

aspects of sample handling and shipment, as well as the proposed sample identification system and 

documentation, are discussed in the following subsections. 

 

B.3.1  Sample Identification System 

Sample containers will be labeled prior to being filled.  Each sample label shall, at a minimum, indicate:  

 

• Sample location ID 
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• Sample type 

• Date/time of sample collection 

• Sampler’s initials 

• Required analyses 

• Type of preservative 

 

All labels will be filled out with waterproof ink.  

 

Sample locations will be identified with a prefix indicating the type of sample followed by a number 

indicating the specific location, as described in Appendix D.  For the RFI geoprobe samples, the sample 

location ID will also denote the sample type (soil or water), the sample depth number, and the depth 

interval.  Example sample location ID’s include: 

 

• Geoprobe boring soil sample: GB – Boring # - S – Sample Depth Number, Depth  

(e.g., GB-102-S-2, 4-6’) 

• Geoprobe boring groundwater sample: GB – Boring # - W – Sample Depth Number, Depth 

(e.g., GB-102-W-1, 8-10’) 

• Surface soil sample: SS – Sample Location # (e.g., SS-104) 

• Monitoring well: MW – Well # (e.g., MW-12) 

• Waste sample: WS – Waste Sample # (e.g., WS-105) 

 

Sample locations for the RFI will be numbered beginning with 101 for each type of sample (e.g., SS-101) 

to avoid confusion with previous sample numbers. 

 

B.3.2  Sample Handling 

The possession and handling of samples will be documented from the time of collection to delivery to the 

laboratory.  BT 2 field personnel are responsible for ensuring that COC procedures are implemented.  

Field personnel will maintain custody of all samples until they are relinquished to another custodian, the 

laboratory, or to the freight shipper. 

 

B.3.3  Field-Specific Custody Procedures 

The sample packaging and shipment procedures summarized below will insure that the samples will 

arrive at the laboratory with the COC intact.  An example COC is attached in Appendix D. 
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Transfer of COC and shipment procedures for samples shipped or delivered to TestAmerica are as 

follows: 

 

a) The field sampler is personally responsible for the care and custody of the samples until they are 

transferred or properly shipped.  As few people as possible should handle the samples. 

b) Samples to be shipped to a private laboratory are accompanied by a properly completed COC 

form.  When transferring the possession of samples, the individuals relinquishing and receiving 

will sign, date, and note the time on the record.  This procedure will be used to transfer custody 

samples from the sampler to another person, to a mobile laboratory, to the permanent laboratory, 

or to/from a secure storage area. 

c) A COC record identifying the contents will accompany each cooler.  Two copies of the COC 

form will be placed in a plastic bag and taped to the inside cover of the cooler.  A third copy will 

be retained by the sampler. 

d) Samples will be properly packaged for shipment and dispatched to TestAmerica for analysis.  

Shipping containers will be secured with tape and custody seals.  The preferred procedure 

includes affixing custody seals to the front right and rear left corners of the cooler.  The custody 

seals will be covered with clear plastic tape.  

e) If the samples are sent by common commercial carrier, a bill of lading will be used.  Receipts of 

bills of lading will be retained as part of the permanent documentation.  Commercial carriers are 

not required to sign off on the custody form as long as the custody forms are sealed inside the 

sample cooler and the custody seals remain intact.  

f) Samples will be packaged using appropriate packing materials and ice/blue ice. 

 

For samples to be analyzed by the mobile laboratory, sample custody will be transferred directly from the 

field sampling team to the mobile laboratory analyst.  The sampling team will complete a COC form for 

these samples for each day of sampling and the mobile laboratory analyst will sign off on the sample 

receipt at the end of the day for all samples received that day.  

 

B.3.4  Documentation 

Custody of samples shall be maintained and documented at all times.  COC begins with the collection of 

the samples in the field.  The documentation for each sample will include, at a minimum, the following 

information: 

 

• COC form 
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• Sample Identification Label 

• Shipping Documents (including air bill #) 

 

B.3.5  Laboratory Chain-of-Custody Procedures 

TestAmerica’s laboratory COC procedures are described in Appendix B. 

 

B.4  Analytical Methods Requirements 

 

B.4.1  TestAmerica 

Analytical methods to be used by TestAmerica for soil and groundwater sample analyses are summarized 

in Tables 2 and 3 along with the anticipated quantification limits.  TestAmerica’s Quality 

Assurance/Quality Control Manual, provided in Appendix B, outlines the analytical method 

requirements, QA/QC procedures, and responsible personnel.  Samples will be analyzed on a standard lab 

turnaround schedule. 

 

B.4.2  Matrix Environmental 

Matrix Environmental will use a mobile laboratory to provide on-site VOC analysis for soil and 

groundwater samples.  The samples will be analyzed following SW-846 Method 8021.  Anticipated 

reporting limits for soil and groundwater are provided in Tables 2 and 3.  Matrix Environmental’s Quality 

Assurance Program and their Standard Operating Procedure for field VOC analysis are provided in 

Appendix C. 

 

B.4.3  Geotechnical Samples 

A total of three to five soil samples from the major soil types encountered at the facility will be collected 

and analyzed by a qualified laboratory for grain size distribution (sieve and hydrometer), Atterberg limits 

(fine-grained soil only), and natural moisture content.  The analysis procedures for these tests are 

described in the following American Society for Testing and Materials (ASTM) standards: 

 

• D422-63: Standard Test Method for Particle-Size Analysis of Soils 

• D2216-05: Standard Test Methods for Laboratory Determination of Water (Moisture) Content of 

Soil and Rock by Mass 

• D4318-00: Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils 
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B.5  Quality Control Requirements 

 

B.5.1  Field QC Requirements 

Where applicable, QC checks will be strictly followed during the investigation through the use of 

replicate measurements, equipment calibration checks, and data verification by BT 2 field personnel.  

Requirements for field QA/QC samples are summarized in Table 5.   

 

Field sampling precision and data quality will be evaluated through the use of sample duplicates, 

equipment blanks, VOC trip blanks, field bottle blanks, and methanol blanks.  Sample duplicates provide 

precision information regarding homogeneity, handling, transportation, storage, and analyses.  Equipment 

(rinsate) blanks will be used to assure that proper decontamination procedures have been performed and 

that no cross-contamination has occurred during sampling or transportation.  VOC trip blanks will be 

used to assure that transportation of samples has not contaminated the samples with VOC constituents 

only.  Methanol blanks will be collected to ensure the quality of the methanol used in the preparation of 

soil samples for VOC analysis.   

 

If there is any discrepancy in the sample data, the WDC Project Coordinator and the BT 2 Project Manager 

will be notified and resampling of the questionable point scheduled, if deemed necessary.     

 

B.5.2  Laboratory QC Requirements 

Laboratory QC requirements for TestAmerica are outlined in Appendix B.  The laboratory QA Manager 

will be responsible for reviewing QC data and implementing corrective action as necessary. 

 

Laboratory QC requirements for the Matrix Environmental field laboratory are outlined in Appendix C.  

The field analyst and laboratory QA Manager will be responsible for reviewing QC data and 

implementing corrective action as necessary. 

 

B.6  Instrument/Equipment Testing, Inspection, and Maintenance Requirements 

The following field instruments will be used during RFI sampling activities:  

• Thermo Environmental Instruments 580B Organic Vapor Meter with PID 

• Electric water level indicator 

• YSI Model 556 Multi-Probe System (or equivalent) with sensors for DO, temperature, specific 

conductance, pH, and ORP 

•   LaMotte Model 2020 Turbidity Meter (or equivalent) 
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The PID will be used to screen soil samples for organic vapors.  The PID requires daily calibration using 

a commercial calibration standard.  Routine maintenance for the PID includes daily charging of the 

battery, daily checking of the particulate filter, and cleaning of the PID lamp as necessary (Table 6).   

 

The electric water level indicator requires daily testing.  Routine maintenance for the water level indicator 

includes decontamination after each use and monthly cleaning of the electronic nodes. 

 

The multi-probe meter and the turbidity meter will be used to monitor purge water from monitoring wells 

during low-flow sampling.  These meters will also be used to measure field parameters of groundwater 

samples from wells that are not sampled by low-flow methods. 

 

The multi-probe and turbidity meters require daily calibration using commercial calibration standards.  

Routine maintenance for the multi-probe meter includes daily inspection of the pH, specific conductance, 

temperature probes, DO, and ORP sensors (Table 6). 

 

Inspections and maintenance of the laboratory equipment is the responsibility of the laboratory personnel 

and will be conducted in accordance with manufacturer specifications. 

 

B.7  Instrument Calibration & Frequency 

The calibration procedures to be employed for both the field and laboratory instruments used during the 

investigation at the WDC facility are referenced in this section.   

 

The responsibility for the calibration of laboratory equipment rests with the laboratory.  BT 2 field 

personnel are responsible for the calibration of BT 2 field equipment and field equipment provided by 

subcontractors. 

 

Documented and approved procedures will be used for calibrating measuring and testing equipment.  

Widely accepted procedures, such as those published by USEPA, ASTM, or procedures provided by 

manufacturers in equipment manuals, will be used. 

 

Calibrated equipment will be uniquely identified either by the manufacturer’s serial number, a BT 2 

equipment identification number, or other means.  This identification, along with a label indicating when 

the next calibration is due (only for equipment not requiring daily calibration), will be attached to the 

equipment.  If this is not possible, records traceable to the equipment will be readily available for 
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reference.  It will be the responsibility of all equipment operators to check the calibration status from the 

due date labels or records prior to using the equipment. 

 

Measuring and testing equipment will be calibrated at prescribed intervals and/or as part of operational 

use.  Frequency will be based on the type of equipment, inherent stability, manufacturer’s 

recommendations, values given in national standards, intended use, and experience.  Equipment will be 

calibrated whenever possible, using reference standards having known relationships to nationally 

recognized standards (e.g., National Institute of Standards and Technology) or accepted values of physical 

constants.  If national standards do not exist, the basis for calibration will be documented. 

 

Physical and chemical reference standards will be used only for calibration.  Equipment that fails 

calibration or becomes inoperable during use will be removed from service and segregated to prevent 

inadvertent use and will be tagged to indicate the fault.  Such equipment will be recalibrated and repaired 

to the satisfaction of the laboratory personnel or BT 2 field personnel, as applicable.  Equipment that 

cannot be repaired will be replaced. 

 

Records will be prepared and maintained for each piece of calibrated measuring and test equipment to 

document that established calibration procedures have been followed.  Records for subcontractor field 

equipment and BT 2 equipment used only for this specific project will be kept in the project files.  

Laboratory calibration records will be maintained by the laboratory. 

 

B.8  Inspection/Acceptance Requirements for Supplies & Consumables 

The BT2 Technical Coordinator will be responsible for inspecting supplies before field use.  Only new 

sample containers accompanied by the manufacturer’s certification of pre-cleaning will be used.  Sample 

containers will be inspected for defects before use.  Any sample container found to contain defects will be 

discarded. 

 

The commercial laboratory will be responsible for inspecting laboratory supplies.  The manufacturer’s 

specifications for product performance and purity will be used as the acceptance criteria. 

 

B.9  Data Acquisition Requirements for Non-direct Measurements 

Soil and groundwater data have previously been collected at the WDC facility for a variety of 

investigation and remediation purposes.  Previously collected facility data was summarized in the Final 

CCR (BT2, 2005).  Previously collected data include the following datasets: 
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• Soil and groundwater sampling results from the former chromic acid AST and dump pit area 

previously submitted to USEPA in support of SWMU closure (denied) and additional follow-up 

sampling 

• Groundwater and leachate samples collected from the landfill monitoring wells and leachate 

piezometers in accordance with IDNR requirements 

• Stormwater sampling performed in accordance with IDNR permit requirements 

• RFA sampling performed by USEPA contractor 

• Soil and groundwater sampling performed as part of the voluntary environmental assessment by 

WDC in 1998 

 

Previously collected facility data, as well as facility data that will continue to be collected for purposes 

other than the RFI, will be reviewed by WDC and BT2 personnel for use in the RFI.  In evaluating data 

for inclusion in the RFI process, the following criteria will be considered: 

 

• Has the data already been accepted by the regulatory agency that required its generation 

(USEPA, IDNR, or Iowa Department of Public Health (IDPH))? 

• Was the analysis performed using methods consistent with the RFI data quality objectives? 

• Were the detection limits consistent with the RFI data quality objectives? 

• Were the sampling methods consistent with the RFI sampling methods?  If not, data may still be 

usable, but comparability issues may need to be addressed and discussed. 

• Are the original laboratory reports available, or only data summary tables? 

• Are the results consistent with the data collected for the RFI?  Older data, particularly for 

parameters that biodegrade, may no longer be representative of site conditions. 

 

Assessment of the existing data will be documented in the RFI report.  Existing data will be accepted, 

rejected, or qualified for use in the RFI decision-making process. 

 

Non-direct measurement data will also include literature review data regarding contaminant 

characteristics including chemical properties (e.g., density, solubility) and migration and dispersal 

processes (e.g., sorption, biodegradation).  These data will be tabulated from USEPA and other sources in 

accordance with Task III in Attachment 2 of the Order, and used in the evaluation of current and future 

contaminant fate and transport. 
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B.10  Data Management 

Details regarding the data, records management, and reporting are provided in the Data Management Plan 

(DMP). 

 

The raw data obtained during field activities, for example lithologic logs, pH measurements, etc., will be 

recorded on the appropriate field forms or in individual site logbooks.  This data will become part of the 

project files to be maintained as described previously in this SAP/QAPP. 

 

 

GROUP C:  ASSESSMENT/OVERSIGHT 

 

Performance and system audits will be completed to ensure that the field sampling activities and 

laboratory analyses are performed following the procedures established in this SAP/QAPP.  The audits 

may be both internally and externally led, as further described below. 

 

C.1  Assessments & Response Actions 

 

C.1.1  Field Audit 

The BT 2 project QA Officer will audit field activities.  At least one field audit will be completed near the 

beginning of the sample collection activities under the investigation.  If a second phase of field activities 

is necessary, and the second phase starts more than six months following the initial phase, then a second 

field audit will be completed.  The field audit will include the following checklist: 

 

Item Description of Field Audit Task QA Officer Initials 
1. Review of field sampling records  

2. Review of field measurement procedures  

3. Examination of the application of sample identifications following the 
specified protocol 

 

4. Review of field instrument calibration records and procedures  

5. Calibration check of field instruments to verify calibration to the 
manufacturer’s specifications 

 

6. Review of the sample handling and packaging procedures  

7. Review of COC procedures  
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If deficiencies are observed during the audit, the deficiency will be noted in writing and a follow-up audit 

may be completed, if deemed necessary by the project QA Officer.  Corrective action procedures may 

need to be implemented due to the findings from the audit.  Such actions will be documented in the field 

logbook. 

 

C.1.2  Laboratory Assessments 

Laboratory assessments will be performed in accordance with the QA/QC procedures for TestAmerica 

and Matrix Environmental included in Appendices B and C. 

 

C.2  Reports to Management 

The BT 2 Project Technical Coordinator, BT 2 QA Officer, and the Laboratory QA Officer will report any 

significant QA problems encountered in the field or laboratory to the BT 2 Project Manager immediately 

by telephone.     

 

In accordance with the Order, quarterly progress reports will be submitted to the USEPA Project 

Manager.  These reports will include a discussion of any problems encountered during the reporting 

period and the actions taken to rectify the problem.  The results of each field audit will be reported in the 

next quarterly report.  At the completion of the investigation, draft and then final project reports will be 

issued. 

 

 

GROUP D:  DATA VALIDATION/USABILITY 

 

This section describes the QA activities that will be performed to ensure that the collected data are 

scientifically defensible, properly documented, of known quality, and meet project objectives.   

 

D.1  Data Review, Validation, and Verification Criteria 

The following three steps will be followed to ensure that project data quality needs are met: 

 

1. Data Verification - Data verification is a process of evaluating the completeness, correctness, and 

contractual compliance of a data set against the method standard, SOP, or contract requirements.  

Data verification will be performed internally by the entity responsible for generating the data 

(e.g., BT 2 for field data, TestAmerica for analytical data, Matrix for mobile laboratory data).   
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2. Data Validation - Data validation is an analyte- and sample-specific process that extends the 

qualification of data beyond method, procedural, or contractual compliance (i.e., data 

verification) to determine the analytical quality of specific data set.  Data validation criteria are 

based on the measurement performance criteria of the project SAP/QAPP.  Data validation will 

be performed by the BT 2 QA Officer. 

 

3. Data Usability Assessment - Data usability assessment is the process of evaluating validated data 

to determine if the data can be used for purpose of the project (i.e., to answer the environmental 

questions or to make the environmental decision that must be made).  Data usability will be 

assessed by the BT 2 Project Manager. 

 

The BT2 Project Manager will be responsible for resolving issues related to data verification and 

validation. 

 

Criteria to be applied in the verification process include: 

 

• Sample collection (BT 2) 

o Were the samples collected in accordance with the SAP/QAPP, SOPs or previously 

approved deviations? 

o Are the complete required sampling records available? 

o Were proper COC procedures followed? 

• Field measurements (BT 2) 

o Were the field measurements collected in accordance with the SAP/QAPP, SOPs, or 

previously approved deviations? 

o Are the complete required measurement records available? 

• Sample receipt (TestAmerica) 

o  Were the samples received within the holding times and properly preserved? 

o Were proper COC procedures followed? 

• Sample preparation and analysis (TestAmerica/Matrix) 

o Were the samples prepared and analyzed in accordance with the SAP/QAPP, approved 

laboratory methods, and SOPs? 

o Were all required QC samples analyzed and reported? 

o Were the sample results flagged as appropriate? 
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Questions to be addressed in the data validation process include: 

 

• What data or QC deficiencies were identified in the data set as a whole through the data 

verification process? 

• What is the impact of the deficiencies on the quality of the overall data set? 

• Are additional data qualifier flags or qualification statements needed prior to use of the data? 

 

D.2  Validation and Verification Methods 

This section describes the process that will be followed to verify and validate the project data. 

 

D.2.1  Verification 

For the sample collection and field measurements, the BT 2 QA Officer will perform the verification and 

will report the results to the BT 2 Project Manager in a memorandum.  For the sample receipt, preparation, 

and analysis, the TestAmerica QA Manager will perform the verification and report the results in a 

narrative summary attached to the laboratory report.  The laboratory report will also include sample 

receipt information, COC records, and laboratory QC sample results including blanks, standards, matrix 

spikes, and matrix spike duplicates.   

 

The BT 2 QA Officer will verify sample collection, handling, and field screening procedures as described 

in the SAP/QAPP and the standard procedures included in Appendix D.   

 

D.2.2  Validation 

The BT 2 QA Officer will perform the data validation and will report the results in a memorandum to the 

BT 2 Project Manager.  The data validation memorandum will be forwarded to all data users following 

Project Manager review.  Data qualifier flags will also be used to communicate data or QC deficiencies to 

data users. 

 

The BT 2 QA Officer will review the data verification reports and data prepared for the field and 

laboratory data and will evaluate the significance of any deficiencies with respect to overall data quality 

and data usability for the project.  Data validation will also include an assessment of field QC sample 

results, including blanks and duplicates.   
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D.3  Reconciliation with User Requirements 

The validated data will be reconciled with the project use requirements by evaluating whether the 

sampling objectives outlined in Section B.1 have been met and whether the data are adequate to complete 

the risk assessment.  If the number or location of samples, or the quality of the sampling data, are not 

adequate to meet the objectives, then additional sampling may be required.     

 

Anticipated statistical analysis of the data includes calculation of basic summary statistics such as the 

mean, range, and sample count.  These will be calculated for each parameter and each medium (e.g., 

subsurface soil, groundwater, etc.).  For parameters where the maximum result exceeds the risk-based 

screening level, the upper confidence limit of the mean may also be calculated as part of the risk 

assessment.  The calculated approach for the confidence limit will be selected based on the apparent 

underlying distribution (normal, lognormal, other) in accordance with the procedures discussed in the 

Risk Assessment Guidance for Superfund-Part A. 

 

The need for and appropriateness of additional statistical analysis will be evaluated as part of the data 

evaluation and risk characterization process. 
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Table 1 

Solid Waste Management Units and Areas of Concern 

Wellman Dynamics Corporation / Sampling and Analysis Plan/Quality Assurance Project Plan 
 

SWMU or AOC 

Designation Name Environmental Issues RFI Status 

SWMU 1 Former Wastewater 

Treatment Sludge Storage 

Area 

Wastewater treatment sludge formerly 

stored in this area contained chromium 

above regulatory levels. 

No further action required.  USEPA certified 

closure of this unit in 2003. 

SWMU 2 Current Wastewater 

Treatment Sludge Storage 

Area 

Wastewater treatment sludge currently 

stored in this area contains chromium above 

regulatory levels and is properly managed 

as a hazardous waste.  There is no evidence 

of a release to the environment from this 

storage area. 

Limited soil sampling will be performed to 

confirm that there has not been a release to the 

environment. 

SWMU 3 Spent Solvent Storage Area A small number of drums of spent solvents, 

including tetrachloroethylene, were 

formerly stored at this location inside the 

main production building.  There is no 

evidence of a release to the environment 

from this area and a very low potential that 

a release would have occurred. 

No further action required. 

SWMU 4 Spent Chromic Acid AST 

and Containment Structure 

Spent chromic acid was formerly stored in 

this above-ground storage tank (AST).  Past 

investigation has indicated that chromium 

contamination is present in the soil and 

groundwater in the immediate vicinity of 

the former AST.  Contaminated soil has 

been excavated from this area and 

groundwater monitoring is ongoing. 

Additional investigation will be completed to 

evaluate the nature, extent, and potential 

exposure risks associated with the chromium 

remaining in soil and groundwater in this area. 
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SWMU or AOC 

Designation Name Environmental Issues RFI Status 

SWMU 5 Spent Chromic Acid 

Transfer Tank 

This mobile transfer tank was formerly used 

to transport spent chromic acid from the 

process tank where it was used in the plant 

to the spent chromic acid AST.  There is no 

documentation of a release for the transfer 

tank. 

No further action required specifically for this 

SWMU.  If a release did occur, it most likely 

would have occurred in the loading or unloading 

areas, which will be investigated under SWMUs 

4 and 10. 

SWMU 6 Wastewater Treatment 

System 

The wastewater treatment system treats 

waste acids from the etch line prior to 

discharge to the city sewer system, 

including hydrofluoric, nitric, sulfuric, and 

chromic acids.  There are no known 

releases to the soil or groundwater, but 

there may be a potential for a release 

depending on the integrity of the 

containment systems. 

Additional investigation will be completed to 

determine if a past release has occurred. 

SWMU 7 Waste Methanol Drum 

Storage Area 

A small number of drums of waste 

methanol (spent solvent) were formerly 

stored in this area.  There is no evidence of 

a past release and a limited potential that a 

release would have occurred.  Even if a 

release had occurred, methanol breaks 

down rapidly in the environment and would 

not likely be present today. 

Limited soil sampling will be performed to 

confirm that there has not been a release to the 

environment. 



Table 1 (continued) 

Solid Waste Management Units and Areas of Concern 

Wellman Dynamics Corporation / Sampling and Analysis Plan/Quality Assurance Project Plan 

 

 

SWMU or AOC 

Designation Name Environmental Issues RFI Status 

SWMU 8 Former Magnesium Dross 

Storage Area 

A large number of drums of magnesium 

dross and magnesium-barium dross 

(foundry waste) were stored in this area 

awaiting treatment to reclaim magnesium, 

and spills of dross on the soil surface have 

been documented.   Sampling during the 

RFA indicated that the soil contains barium 

and chromium.  A portion of the dross 

storage area is regulated separately by the 

Iowa Department of Public Health (IDPH) 

due to radiological constituents. 

Additional investigation will be completed to 

evaluate the nature and extent of contamination 

in soil and potentially in groundwater in this 

area; however, the RFI will not address the area 

regulated by IDPH, which is the subject of a 

separate investigation. 

SWMU 9 Magnesium Dross 

Treatment Area 

The magnesium dross is treated to reclaim 

scrap magnesium.  The treatment process 

produces a magnesium-hydroxide sludge as 

the final waste product, which is disposed 

of in the on-site landfill under a permit from 

the Iowa Department of Natural Resources 

(IDNR).  Although the treatment is 

generally performed within a concrete 

confinement area, there is some potential 

for a release to the environment because the 

containment is not complete and because 

untreated dross is stockpiled in the 

surrounding area. 

Additional investigation will be completed to 

determine if soil and groundwater in this area 

have been impacted by the dross and, if so, to 

evaluate the extent and degree of contamination. 



Table 1 (continued) 

Solid Waste Management Units and Areas of Concern 

Wellman Dynamics Corporation / Sampling and Analysis Plan/Quality Assurance Project Plan 

 

 

SWMU or AOC 

Designation Name Environmental Issues RFI Status 

SWMU 10 Waste Acid Collection Pit The waste acid collection pit is a concrete 

pit below the acid etch line in the plant.  

The pit collects overflow and wastewater 

from the process and rinse tanks.  Acids 

collected include chromic, hydrofluoric, 

sulfuric, nitric, and acetic acids.  There are 

no known releases to the environment, but 

the integrity of the concrete pit is not 

known. 

Additional investigation will be completed to 

evaluate the potential of a release to soil and 

groundwater from this area. 

SWMU 11 Waste Acid Dump Pit Prior to 1971, waste acids were disposed of 

in the waste acid dump pit, which contained 

limestone intended to neutralize the acids.  

This area has been investigated in 

conjunction with SWMU 4 and it appears 

that both SWMUs have contributed to a 

merged area of chromium contamination in 

the soil and groundwater. 

Additional investigation will be completed to 

evaluate the nature, extent, and potential 

exposure risks associated with the chromium 

remaining in soil and groundwater in this area. 

SWMU 12 Landfill The landfill is used for disposal of foundry 

sand, baghouse dust, and treated 

magnesium dross.  A portion of the landfill 

area is regulated by IDPH due to former 

disposal of low-level radioactive thorium 

process sludge.  The landfill is permitted 

and regulated by the IDNR solid waste 

program.  Previous sampling has indicated 

elevated concentrations of fluoride and 

sulfate downgradient of the landfill. 

Additional investigation will be completed to 

determine the nature and extent of groundwater 

contamination downgradient from the landfill 

area and to evaluate the potential risks associated 

with the contamination.  Other issues associated 

with the landfill will not be included in the RFI 

and will continue to be regulated by the IDNR 

and/or IDPH. 



Table 1 (continued) 

Solid Waste Management Units and Areas of Concern 

Wellman Dynamics Corporation / Sampling and Analysis Plan/Quality Assurance Project Plan 

 

 

SWMU or AOC 

Designation Name Environmental Issues RFI Status 

AOC A Chlorinated Solvents in 

Soil and Groundwater 

During a 1998 voluntary environmental 

assessment, chlorinated solvents including 

tetrachloroethylene (PCE), 

trichloroethylene, and other chlorinated 

compounds were detected in soil and 

groundwater samples collected on-site.  In 

one of the areas where groundwater 

contamination was detected, a PCE spill 

occurred in 1998 after the samples were 

collected and may have added to the solvent 

contamination this area. 

Additional investigation will be completed to 

define the nature and extent of chlorinated 

solvent contamination in the soil and 

groundwater and to evaluate potential exposure 

pathways and risks. 

AOC B Petroleum Product AST 

Area 

ASTs are or were used to store gasoline, 

diesel fuel, and kerosene in this area.  

Sampling as part of the 1998 voluntary 

environmental assessment indicated very 

low levels of soil contamination and did not 

detect petroleum contamination in 

groundwater. 

Although the initial sampling indicated only 

limited contamination, some additional 

investigation will be completed to determine the 

degree and extent of petroleum contamination to 

soil and groundwater in this area. 

  

SWMU = Solid Waste Management Unit 

AOC = Area of Concern 

 



Direct Contact 

PRG for 

Residential Soil

Direct Contact PRG 

for Industrial Soil

Soil Screening 

Level for 

Migration to 

Groundwater 

(DAF=20) Plants

Soil Inverte-

brates

Avian 

Wildlife

Mammalian 

Wildlife

Aluminum 76,000 100,000 -- -- -- -- -- 64,667 
1

SW 6010B 5.0 --

Antimony 31 410 5 -- 78 -- 0.27 1.0 
1

SW 7041 2.0 --

Arsenic 0.39 1.6 29 18 -- 43 46 7.3 
1

SW 7060A 1.0 --

Barium 5,400 67,000 1,600 -- 330 -- 2,000 617
 1

SW 6010B 0.50 --

Beryllium 150 1,900 63 -- 40 -- 21 1.3 
1

SW 6010B 0.50 --

Boron 16,000 100,000 -- -- -- -- -- 26
 2

SW 6010B 5.0 --

Cadmium 37 450 8 32 140 0.77 0.36 -- SW 7131A 0.50 --

Calcium -- -- -- -- -- -- -- 9,200 
2

SW 6010B 50 --

Chromium III 100,000 100,000 -- -- -- 26 34 64.7 Total 
1

SW 6010B 3.0 --

Chromium VI 30 64 38 -- -- -- 81 SW 7196A 3.0 --

Cobalt 900 1,900 -- 13 -- 120 230 11 
1

SW 6010B 1.0 --

Copper 3,100 41,000 -- -- -- -- -- 31 
1

SW 6010B 1.0 --

Iron 23,000 10,000 -- -- -- -- -- 23,278 
1

SW 6010B 5.0 --

Lithium 1,600 20,000 -- -- -- -- -- 20 
2

SW 6010B 2.5 --

Lead 400 800 -- 120 1,700 11 56 19 
1

SW 7421 5.0 --

Magnesium -- -- -- -- -- -- -- 4,400 
2

SW 6010B 50 --

Manganese 1,800 19,000 -- -- -- -- -- 603 
1

SW 6010B 0.5 --

Mercury 6.1* 62* -- -- -- -- -- 0.058 
2

SW7471A 0.020 --

Molybdenum 390 5,100 -- -- -- -- -- 0.59 
2

SW 6010B 2.5 --

Nickel 1,600 20,000 130 -- -- -- -- 26 
1

SW 6010B 2.5 --

Potassium -- -- -- -- -- -- -- 15,000 
2

SW 6010B 50 --

Selenium 390 5,100 5 -- -- -- -- 0.4 
1

SW 7740 1.0 --

Silver 390 5,100 34 -- -- -- -- -- SW 7761 1.0 --

Sodium -- -- -- -- -- -- -- 5,900 
2

SW 6010B 50 --

Strontium 47,000 100,000 -- -- -- -- -- 120 
2

SW 6010B 5.0 --

Thallium 5.2 67 -- -- -- -- -- -- SW 7841 1.0 --

Tin 47,000 100,000 -- -- -- -- -- 0.89 
2

SW 6010B 5.0 --

Titanium 100,000 100,000 -- -- -- -- -- 2,400 
2

SW 6010B 2.5 --

Vanadium 78 1,000 6,000 -- -- 7.8 280 97 
1

SW 6010B 2.5 --

Zinc 23,000 100,000 12,000 -- -- -- -- 57 
1

SW 6010B 1.0 --

Metals

Anticipated TestAmerica 

Quantification Limit

Risk-Based Screening Levels

(USEPA Region 9 Preliminary Remediation Goals) USEPA Ecological Soil Screening Level

Table 2

Preliminary Soil Screening Levels, Analytical Methods, and Anticipated Detection Limits

(all reported concentrations are mg/kg)

Contaminant

Typical 

Background 

Concentration**

TestAmerica 

Laboratory Proposed 

Method

Wellman Dynamics Corporation / Quality Assurance Project Plan

Anticipated Matrix 

Mobile Laboratory 

Reporting Limit

Page 1 of 2



Direct Contact 

PRG for 

Residential Soil

Direct Contact PRG 

for Industrial Soil

Soil Screening 

Level for 

Migration to 

Groundwater 

(DAF=20) Plants

Soil Inverte-

brates

Avian 

Wildlife

Mammalian 

Wildlife

Anticipated TestAmerica 

Quantification Limit

Risk-Based Screening Levels

(USEPA Region 9 Preliminary Remediation Goals) USEPA Ecological Soil Screening Level

Table 2

Preliminary Soil Screening Levels, Analytical Methods, and Anticipated Detection Limits

(all reported concentrations are mg/kg)

Contaminant

Typical 

Background 

Concentration**

TestAmerica 

Laboratory Proposed 

Method

Wellman Dynamics Corporation / Quality Assurance Project Plan

Anticipated Matrix 

Mobile Laboratory 

Reporting Limit

Acetone 14,000 54,000 16 -- -- -- -- -- SW 8260 B 0.05 1

Benzene 0.64 1.4 0.03 -- -- -- -- -- SW 8260 B 0.005 0.1

2-Butanone (MEK) 22,000 110,000 -- -- -- -- -- -- SW 8260 B 0.05 0.2

Carbon Disulfide 360 720 32 -- -- -- -- -- SW 8260 B 0.005 --

1,1-Dichloroethane 510 1,700 23 -- -- -- -- -- SW 8260 B 0.005 0.1

1,1-Dichloroethene 120 410 0.06 -- -- -- -- -- SW 8260 B 0.005 0.1

cis-1,2-Dichloroethene 43 150 0.4 -- -- -- -- -- SW 8260 B 0.005 0.1

trans-1,2-Dichloroethene 69 230 0.7 -- -- -- -- -- SW 8260 B 0.005 0.1

Ethylbenzene 400 400 13 -- -- -- -- -- SW 8260 B 0.005 0.2

Methylene Chloride 9.1 21 0.02 -- -- -- -- -- SW 8260 B 0.05 0.3

Tetrachloroethene 0.48 1.3 0.06 -- -- -- -- -- SW 8260 B 0.005 0.1

Toluene 520 520 12 -- -- -- -- -- SW 8260 B 0.005 0.1

1,1,1-Trichloroethane 1,200 1,200 2 -- -- -- -- -- SW 8260 B 0.005 0.1

1,1,2-Trichloroethane 0.73 1.6 0.02 -- -- -- -- -- SW 8260 B 0.005 0.2

Trichloroethene 0.053 0.11 0.06 -- -- -- -- -- SW 8260 B 0.005 0.1

Vinyl Chloride 0.079 0.75 0.01 -- -- -- -- -- SW 8260 B 0.015 0.4

Xylenes, total 270 420 210 -- -- -- -- -- SW 8260 B 0.015 0.5

PAHs

Acenaphthene 3,700 29,000 570 -- -- -- -- -- SW 8270 C 0.33 --

Acenaphthylene -- -- -- -- -- -- -- -- SW 8270 C 0.33 --

Anthracene 22,000 100,000 12,000 -- -- -- -- -- SW 8270 C 0.33 --

Benzo[a]anthracene 0.62 2.1 2 -- -- -- -- -- SW 8270 C 0.33 --

Benzo[b]fluoranthene 0.62 2.1 5 -- -- -- -- -- SW 8270 C 0.33 --

Benzo[k]fluoranthene 6.2 21 49 -- -- -- -- -- SW 8270 C 0.33 --

Benzo[ghi]perylene -- -- -- -- -- -- -- -- SW 8270 C 0.33 --

Benzo[a]pyrene 0.062 0.21 8 -- -- -- -- -- SW 8270 C 0.33 --

Chrysene 62 210 160 -- -- -- -- -- SW 8270 C 0.33 --

Dibenzo[a,h]anthracene 0.062 0.21 2 -- -- -- -- -- SW 8270 C 0.33 --

Fluoranthene 2,300 22,000 4,300 -- -- -- -- -- SW 8270 C 0.33 --

Fluorene 2,700 26,000 560 -- -- -- -- -- SW 8270 C 0.33 --

Indeno[1,2,3-cd]pyrene 0.62 2.1 14 -- -- -- -- -- SW 8270 C 0.33 --

1-Methylnaphthalene -- -- -- -- -- -- -- -- SW 8270 C 0.33 --

2-Methylnaphthalene -- -- -- -- -- -- -- -- SW 8270 C 0.33 --

Naphthalene 56 190 84 -- -- -- -- -- SW 8270 C 0.33 --

Phenanthrene -- -- -- -- -- -- -- -- SW 8270 C 0.33 --

Pyrene 2,300 29,000 4,200 -- -- -- -- -- SW 8270 C 0.33 --

-- = Not Applicable

mg/kg = milligrams per kilogram or parts per million (ppm)

* Mercury values for Region 9 are for methyl mercury.  There are no PRGs for elemental mercury.

**PAHs are not naturally occurring in soil, therefore background concentrations for PAHs are assumed to be zero.  However, PAHs can be found near populated areas at anthropogenic background

    concentrations due to human activities.
1
   Mean reported background concentrations for Iowa reported in Table 2.3 in the USEPA Guidance for Developing Ecological Soil Screening Levels.

2
   Background concentrations taken from US geometric mean reported in Table 2 in Elemental Concentrations in Soils and Other Surficial Materials of the Conterminous Unitied States

    by Shacklette and Boerngren, USGS Professional Paper 1270, 1984. 

NOTE:  Preliminary soil screening levels are used to select analytical methods that have adequately low detection levels.  Project Preliminary Remediation Goals (PRGs) will

     be detemined as part of the RFI.
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Risk-Based 

Screening Levels

Primary MCL 

(Health-Based)

Secondary MCL 

(Aesthetic)

USEPA Region 9 

Preliminary 

Remediation Goal 

for Tap Water (ug/l)

Antimony 6 -- 15 SW 7041 6 --

Arsenic 10 -- 0.045 SW 7060A 1.0 --

Barium 2,000 -- 2,600 SW 6010B 20 --

Beryllium 4 -- 73 SW 6010B 10 --

Boron -- -- 7,300 SW 6010B 100 --

Cadmium 5 -- 18 SW 7131A 0.5 --

Chromium III 100 Total -- 55,000 SW 6010B 20 --

Chromium VI -- 110 SM 3500-Cr D 20 --

Cobalt -- -- 730 SW 6010B 20 --

Copper 1,300 1,000 1,500 SW 6010B 20 --

Lead 15 -- -- SW 7421 4 --

Mercury 2
(1)

-- 3.6
(2)

SW 7470A 0.2 --

Nickel -- -- 730 SW 6010B 50 --

Selenium 50 -- 180 SW 7740 5.0 --

Silver -- 100 180 SW 7761 20 --

Thallium 2 -- 2.4 SW 7841 2 --

Tin -- -- 22,000 SW 6010B 100 --

Vanadium -- -- 36 SW 6010B 50 --

Zinc -- 5,000 11,000 SW 6010B 20 --

Chloride -- 250,000 -- SM 4500-Cl E 5000 --

Fluoride 4,000 2,000 2,200 SM 4500-F C 200 --

Nitrite 1,000 -- 1,000

SM 4500 NO3 E or EPA 

354.1 100 --

Nitrate 10,000 -- 10,000

SM 4500 NO3 E or EPA 

353.3 100 --

Sulfate -- 250,000 -- SM 4500-SO4 E 10,000 --

Table 3

Preliminary Groundwater Screening Levels, Analytical Methods, and Anticipated Detection Limits

Wellman Dynamics Corporation / Quality Assurance Project Plan

Contaminant

TestAmerica Laboratory 

Proposed Method

USEPA Drinking Water Maximum 

Contaminant Levels (ug/l)

Anticipated Matrix 

Mobile Laboratory 

Reporting Limit 

(ug/l)

Metals

Other Inorganics

Anticipated 

TestAmerica 

Quantification 

Limit (ug/l)
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Risk-Based 

Screening Levels

Primary MCL 

(Health-Based)

Secondary MCL 

(Aesthetic)

USEPA Region 9 

Preliminary 

Remediation Goal 

for Tap Water (ug/l)

Table 3

Preliminary Groundwater Screening Levels, Analytical Methods, and Anticipated Detection Limits

Wellman Dynamics Corporation / Quality Assurance Project Plan

Contaminant

TestAmerica Laboratory 

Proposed Method

USEPA Drinking Water Maximum 

Contaminant Levels (ug/l)

Anticipated Matrix 

Mobile Laboratory 

Reporting Limit 

(ug/l)

Anticipated 

TestAmerica 

Quantification 

Limit (ug/l)

1,4-Dioxane
(3)

-- -- 6.1 SW 8260 B SIM 6 --

Acetone -- -- 5,500 SW 8260 B 20 10.0

Benzene 5 -- 0.35 SW 8260 B 0.5 1.0

2-Butanone (MEK) -- -- 7,000 SW 8260 B 10 2.0

Carbon Disulfide -- -- 1,000 SW 8260 B 1.0 --

1,1-Dichloroethane -- -- 810 SW 8260 B 1.0 1.0

1,1-Dichloroethene 7 -- 340 SW 8260 B 2.0 1.0

cis-1,2-Dichloroethene 70 -- 61 SW 8260 B 1.0 1.0

trans-1,2-Dichloroethene 100 -- 120 SW 8260 B 1.0 1.0

Ethylbenzene 700 -- 1,300 SW 8260 B 1.0 2.0

Methylene Chloride -- -- 4.3 SW 8260 B 5.0 3.0

Naphthalene -- -- 6.2 SW 8260 B 5.0 2.0

Tetrachloroethene 5 -- 0.1 SW 8260 B 5.0 1.0

Toluene 1,000 -- 720 SW 8260 B 1.0 1.0

1,1,1-Trichloroethane 200 -- 3,200 SW 8260 B 1.0 1.0

1,1,2-Trichloroethane 5 -- 0.2 SW 8260 B 1.0 2.0

Trichloroethene 5 -- 0.028 SW 8260 B 1.0 1.0

Vinyl Chloride 2 -- 0.02 SW 8260 B 1.0 4.0

Xylenes, total 10,000 -- 210 SW 8260 B 2.0 5.0

VOCs
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Risk-Based 

Screening Levels

Primary MCL 

(Health-Based)

Secondary MCL 

(Aesthetic)

USEPA Region 9 

Preliminary 

Remediation Goal 

for Tap Water (ug/l)

Table 3

Preliminary Groundwater Screening Levels, Analytical Methods, and Anticipated Detection Limits

Wellman Dynamics Corporation / Quality Assurance Project Plan

Contaminant

TestAmerica Laboratory 

Proposed Method

USEPA Drinking Water Maximum 

Contaminant Levels (ug/l)

Anticipated Matrix 

Mobile Laboratory 

Reporting Limit 

(ug/l)

Anticipated 

TestAmerica 

Quantification 

Limit (ug/l)

PAHs

Acenaphthene -- -- 370 SW 8270 C SIM 0.10 --

Acenaphthylene -- -- -- SW 8270 C SIM 0.10 --

Anthracene -- -- 1,800 SW 8270 C SIM 0.10 --

Benzo(a)anthracene -- -- 0.092 SW 8270 C SIM 0.10 --

Benzo(b)fluoranthene -- -- 0.092 SW 8270 C SIM 0.10 --

Benzo(k)fluoranthene -- -- 0.92 SW 8270 C SIM 0.10 --

Benzo(ghi)perylene -- -- -- SW 8270 C SIM 0.10 --

Benzo(a)pyrene 0.2 -- 0.0092 SW 8270 C SIM 0.10 --

Chrysene -- -- 9.2 SW 8270 C SIM 0.10 --

Dibenzo(a,h)anthracene -- -- 0.0092 SW 8270 C SIM 0.10 --

Fluoranthene -- -- 1,500 SW 8270 C SIM 0.10 --

Fluorene -- -- 240 SW 8270 C SIM 0.10 --

Indeno(1,2,3-cd)pyrene -- -- 0.092 SW 8270 C SIM 0.10 --

Naphthalene -- -- 6.2 SW 8270 C SIM 0.10 --

Phenanthrene -- -- -- SW 8270 C SIM 0.10 --

Pyrene -- -- 180 SW 8270 C SIM 0.10 --

SVOCs

Phenol -- -- 11,000 SW 8270 C 10 --

2-Methylphenol -- -- 1,800 SW 8270 C 10 --

2-Methylnaphthalene -- -- -- SW 8270 C 10 --

bis(2-Ethylhexyl)phthalate -- -- 4.8 SW 8270 C 6.9 --

ug/l = micrograms per liter or parts per billion (ppb)

-- = Not Applicable

(1) Mercury MCL is for inorganic mercury.  

(2) Mercury value for Region 9 is for methyl mercury.  There is no PRG for elemental mercury in tap water.

(3) Analyzed by TestAmerica Dayton, Ohio division.

NOTE:  Preliminary groundwater screening levels are used to select analytical methods that have adequately low detection levels.   

     Project Preliminary Remediation Goals (PRGs) will be detemined as part of the RFI.
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Parameter Equipment(1)

Manufacturer's 
Reported 

Equipment 
Resolution

Manufacturer's 
Reported 

Equipment 
Accuracy

Field Use Precision  
Objective for 
Groundwater 
Stabilization 
Parameters(2) 

Field Use 
Accuracy 

Objective(3)

Complete-
ness 

Objective

Depth to groundwater Solinist Water Level 
Indicator or equivalent

0.01 ft +0.01 ft -- +0.01 ft. 90%

Turbidity LaMotte Model 2020 or 
equivalent

0.1% of range 
maximum (e.g., 0.1 at 

11-110 range)

+2% of reading if 
below 100 NTU, 
+3% above 100 

NTU

+5% +5% 90%

Temperature YSI Model 556 Multi-Probe 
or equivalent

0.1oC +0.15oC +0.2oC +0.2oC 90%

Conductivity YSI Model 556 Multi-Probe 
or equivalent

0.001 to 0.1 mS/cm +0.5% +1.5% +2% 90%

Dissolved Oxygen YSI Model 556 Multi-Probe 
or equivalent

0.01 mg/l +2% +1.5 mg/l +1.5 mg/l 90%

Oxidation-Reduction 
Potential

YSI Model 556 Multi-Probe 
or equivalent

0.1 mV +20 mV +5 mV +20 mV 90%

pH YSI Model 556 Multi-Probe 
or equivalent

0.01 pH units +0.2 pH units +0.5 pH units +0.2 pH units 90%

Field Screening for 
VOCs(4)

Thermo Environmental 
Model 580B 
Photoionization Detector

0.1 ppm as 
isobutylene in range 
0.1-200 ppm, 1 ppm 
in range 200-2000 

ppm

Not specified --

  approximately + 
10 % of actual 

concentration as 
isobutylene

90%

Table 4
QA Objectives for Field Measurements

Wellman Dynamics Corporation / Quality Assurance Project Plan

SOIL

WATER
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Parameter Equipment(1)

Manufacturer's 
Reported 

Equipment 
Resolution

Manufacturer's 
Reported 

Equipment 
Accuracy

Field Use Precision  
Objective for 
Groundwater 
Stabilization 
Parameters(2) 

Field Use 
Accuracy 

Objective(3)

Complete-
ness 

Objective

Table 4
QA Objectives for Field Measurements

Wellman Dynamics Corporation / Quality Assurance Project Plan

Sampling Location Trimble GeoXT GPS with 
Pathfinder Pro XRS 
receiver or equivalent

Not specified +0.5 meters 
Northing or Easting

-- +0.5 meters 
Northing or 

Easting

90%

Monitoring well top-of-
casing elevations

Automatic survey level or 
equivalent

+0.01 ft +0.01 ft -- +0.01 ft. 90%

Monitoring Well 
Ground Surface 
Elevation

Automatic survey level or 
equivalent

+0.01 ft +0.01 ft -- +0.1 ft. 90%

Soil Sample Depth Measuring tape +0.01 ft +0.01 ft -- 10% of sample 
depth for sample 
depth <5 ft, 0.5 ft 
for sample depth 

>4 ft

90%

NOTES:
1. Proposed equipment is shown.  Alternate equipment may be substituted if it can meet the QA objectives.
2. Field precision objectives for groundwater stabilization parameters are set at approximately 50% of the stabilization criteria, so that the 
     data are adequate to evaluate stabilization within the required stabilization range.
3. Field accuracy objectives are set based on the anticipated use of the data and the accuracy available from readily available field instruments.
4. Field screening with a PID does not provide a direct measurement of VOCs in soil and results are dependent on
     many factors including contaminant, soil type, ambient temperature, and soil temperature.  Results should be used 
     only as an approximate relative indication of contamination.

I:\2631\Reports\RFI Workplan_Rev 2\SAP_QAPP\[Field QA Objectives.xls]Sheet1 Revision 1, April 2006

LOCATION

Page 2 of 2



QA/QC Sample 

Type Sample Matrix

Frequency of 

Sample/Analysis Details

Equipment Rinse 

Blank

Water   1 per 20 investigative 

samples

Distilled water placed into contact with 

sampling equipment.  Used to assess 

potential contaminantion associated with 

field sampling and decontamination 

procedures.

Equipment Rinse 

Blank

Soil - VOC 

Analysis

1 per 20 investigative 

samples

Methanol placed into contact with 

sampling equipment.  Used to assess 

potential contamination associated with 

field sampling and decontamination 

precedures.

Equipment Rinse 

Blank

Soil - Inorganic 

Analysis

1 per 20 investigative 

samples

Distilled water placed into contact with 

sampling equipment.  Used to assess 

potential contaminantion associated with 

field sampling and decontamination 

procedures.

Field Bottle Blank Water - VOC 

Analysis

1 per 20 investigative 

samples

Laboratory reagent-grade water poured 

into VOC vials while sampling to assess 

potential contamination associated with 

sample containers, sampling environment, 

sample shipment, storage, or analysis

Trip Blank Water - VOC 

Analysis

1 per sample cooler Laboratory-prepared, organic-free blank to 

assess potential contamination associated 

with sample containers, shipment, storage, 

or analysis.

Methanol Blank Soil - VOC 

Analysis

1 per day A sample of methanol used to preserve 

soil/sediment samples for VOC analyses 

will be shipped each day that these samples 

are collected.

Duplicate Sample All 1 per 20 investigative 

samples

Duplicate sample collected by the same 

methods and at the same time as original 

sample to assess verify sampling and 

analytical reproducibility.
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Table 5

Wellman Dynamics Corporation / Quality Assurance Project Plan

Field QA/QC Sampling Requirements
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Instruments Maintenance Procedures/Schedule* Spare Parts in Stock

Thermo Environmental Model 580B 1. Calibrate beginning of each day, and as necessary during use. 1. Spare lamps

Photo-ionization Detector or 2. Check battery, and recharge when low. 2. Spare dust filters

equivalent 3. Clean lamp and dust filter in accordance with manufacturer requirements. 3. Spare water traps

4. Replace water traps if they become wet.

1. Calibrate beginning of each day, and as necessary during use. 1. pH buffers and calibration standards

2. Batteries

3. Spare electrodes and membranes

1. Calibrate beginning of each day, and as necessary during use. 1.Calibration standards

2. Replace batteries as needed. 2. Batteries

I:\2631\Reports\RFI Workplan_Rev 2\SAP_QAPP\[field inst maintenance.xls]Sheet1 Revision 1, April 2006

*Specific maintenance procedures and schedules will be conducted in accordance with the manufacturer requirements for the specific instrument.

LaMotte Model 2020 Turbidity Meter 

or equivalent

Table 6

Preventive Maintenance of Field Screening Instruments

Wellman Dynamics Corporation / Quality Assurance Project Plan

YSI Model 556 Multi-Probe or 

equivalent 2. Replace electrodes and membranes in accordance with manufacturer 

requirements.
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Matrix Analysis Container Minimum Volume Preservation Holding Time
Soil / Sediment / 
Dross

Metals 1-4 oz widemouth glass jar Varies Cool to 4°C 6 months, mercury: 28 days, 
chromium VI: 30 days

Volatiles 1-2 ounce widemouth glass jar plus 
1-4 oz jar for % solids

25 to 35 grams Cool to 4°, 25 mL methanol 14 days

Semivolatiles 1-4 oz widemouth glass jar 100 grams Cool to 4°C 14 days until extraction,
40 days after extraction

Water Volatiles 3-40 mL septum cap vials 80 mL HCl to pH<2, cool to 4°C 14 days
Semivolatiles 1-1 liter amber glass bottle 1 liter Cool to 4°C 7 days until extraction,

40 days after extraction
Metals 1-1 liter polyethylene bottle Varies HNO3 to pH<2 6 months, mercury: 28 days, 

chromium VI: 24 hours
Sulfate 1-1 liter polyethylene bottle 100 mL Cool to 4°C 28 days
Nitrate+nitrite-N 1-1 liter polyethylene bottle 100 mL Cool to 4°C, H2SO4 to pH<2 28 days
Fluoride 1-1 liter polyethylene bottle 300 mL Not applicable 28 days
Chloride 1-1 liter polyethylene bottle 100 mL Cool to 4°C 28 days

Table 7
Sample Container, Preservation, and Holding Time Requirements

Wellman Dynamics Corporation / BT2 Project #2631

I:\2631\Reports\RFI Workplan\SAP_QAPP\Table7.xls Page 1 of 1 Revision 2, October 2006



Rd 0 Rd 1 Rd 2 Rd 0 Rd 1 Rd 2 Rd 0 Rd 1 Rd 2 Rd 0 Rd 1 Rd 2 Rd 0 Rd 1 Rd 2 Rd 0 Rd 1 Rd 2 Rd 0 Rd 1 Rd 2

Chromic Acid AST Area: MW1 -MW3, MWA X X X* X X X X X X** X 14D X* = Sample only for inorganics detected above RBSLs in Rd 0 or 1 

chromic acid AST source area well sampling

X** = Sample for VOCs only if detected above RBSL at that well in 

Rd 0 or 1                                                                                                

14D = Sample for 1,4-dioxane only if detected at that well in Rd 1

Landfill Wells

   Shallow Downgradient Wells: MW11, MW12, 

   MW16, MW17

X X X* X X X X X X X** X 14D X X X* B B B*

   Other Wells in Current Monitoring Program: 

   MW7, MW8, MW12

X* X* X X X X X X** X 14D X* X** B* B*

   Wells Not in Current Monitoring Program: 

   MW6, MW9, MW10, MW14, MW15, MW18

X* X* X X X X X** X 14D X* X** B* B*

Radiological Investigation Wells: MW19, MW20 X X** X 14D X** and 14D = Same as for landfill wells

Dross Area Well: MW27 X X X X X X** X 14D X** and 14D = Same as for landfill wells

New Property Line Wells: MW28-MW33 X* X* X X X X X X 14D X* X** B* B* X*, X**, 14D, and B* = Same as for landfill wells

New VOC Area Wells: MW34-MW40 X X X 14D 14D = Sample for 1,4-dioxane only if detected at that well in Rd 1

ABBREVIATIONS:

CrVI = Hexavalent chromium Cl = Chloride SO4 = Sulfate F = Fluoride VOCs = Volatile organic compounds

B = Boron NO3 = Nitrate+nitrite RBSL = Risk-based screening level Rd = Sampling Round AST = Above-ground storage tank

NOTES:

1.  Round 0 is the initial source area well sampling of existing wells to identify key inorganic parameters.  Rounds 1 and 2 will be coordinated with the routine semiannual landfill monitoring.

2. Other routine landfill monitoring parameters include magnesium, sodium, chemical oxygen demand, iron, ammonia, phenols, and total organic halogens.

3.  All montoring well samples will also be field-tested for pH, specific conductance, temperature, turbidity, dissolved oxygen, and oxidation-reduction potential.

I:\2631\Reports\RFI Workplan_Rev 2\SAP_QAPP\[GW Sampling Program2.xls]Sheet1 Revision 2, October 2006

Table 8

Target Anions (Cl, 

SO4, F, NO3)

Other Routine 

Landfill 

Parameters

CommentsMonitoring Well Group

Appendix IX 

Inorganics + Cr 

VI

Volatile Organic 

Compounds 

(VOCs) Other

Semivolatile 

Organic 

Compounds 

(SVOCs)

X* = Sample only for inorganics or SVOCs detected above RBSLs 

in Rd 0 or 1 source area well sampling (shallow downgradient 

landfill wells, dross area well, or chromic acid AST wells) 

X** = Resample for VOCs or SVOCs only if detected above RBSL 

at that well in Rd 0 or 3/05 VOC sampling

B* = Sample for boron only if detected in shallow downgradient 

wells above RBSL in Rd 0 or 1                                                                       

14D = Sample for 1,4-dioxane only if detected at that well in Rd 1

Groundwater Monitoring Well Sampling Program Summary

Wellman Dynamics Corporation / Quality Assurance Project Plan

1,4 Dioxane

Page 1 of 1



Parameter

Foundry Sand -Dry 

3/29/2005

Direct Contact 

PRG for 

Residential Soil

Direct Contact 

PRG for Industrial 

Soil

Soil Screening 

Level for 

Migration to 

Groundwater 

(DAF=20)

Antimony <5.0 31 410 5

Arsenic <1.0 0.39 1.6 29

Barium 3.7 5,400 67,000 1,600

Beryllium <0.50 150 1,900 63

Boron 110 16,000 100,000 --

Cadmium <1.0 37 450 8

Chromium 10 30 (Cr VI) 64 (Cr VI) 38 (Cr VI)

Copper 15 3,100 41,000 --

Lead <5.0 400 800 --

Manganese 92 1,800 19,000 --

Mercury <0.020 6.1 62 --

Molybdenum 3.1 390 5,100 --

Nickel 5.9 1,600 20,000 130

Selenium <7.5 390 5,100 5

Silver <1.0 390 5,100 34

Thallium <1.0 5.2 67 --

Vanadium <2.5 78 1,000 6,000

Zinc 14 23,000 100,000 12,000

-- = Not Applicable

mg/kg = milligrams per kilogram or parts per million (ppm)

Note:  The foundry sand sample was also tested for TCLP metals.  None of the eight RCRA metals

were detected in the leachate.

I:\2631\Reports\RFI Workplan_Rev 2\SAP_QAPP\[sand.xls]Sheet1 Revision 1, April 2006

Table 9

Foundry Sand Metals Analysis

Wellman Dynamics Corporation / BT
2
 Project #2631

(concentrations are in mg/kg)

Page 1 of 1



Total Solids -- 7,200 -- -- -- -- -- -- -- 7,300 2,500 7,380 9,140

Dissolved Solids -- 4,000 -- -- -- -- -- -- -- 6,160 2,520 6,270 7,720

Suspended Solids -- 2,400 -- -- -- -- -- -- -- 70.0 30.2 270 7.00

Alkalinity, total -- -- -- -- -- -- -- -- -- 700 597 634 644

Chloride -- 340 -- -- -- -- 640 730 1,400 1,510 1,640 1,630 3,000

Fluoride 2.2 120 -- -- -- -- -- -- -- 83.2 66.5 66.5 110

Fluoride, dissolved 2.2 -- -- -- -- -- 91 99 88 -- -- -- --

Fluoride, distilled 2.2 -- -- -- -- -- 320 410 310 -- -- -- --

Sulfate -- 1,100 -- -- -- -- 860 1,400 1,100 1,270 1,530 1,510 1,070 M1

Bromide -- 1.8 (1) -- -- -- -- -- -- -- -- -- -- --

Sulfite -- <1 -- -- -- -- -- -- -- -- -- -- --

Sulfide -- 0.2 -- -- -- -- -- -- -- -- -- -- --

Ammonia (as N) -- 25 -- -- -- -- 25 26 20 18.1 17.5 17.9 10.5

Nitrite+Nitrate (as N) 1 <0.1 -- -- -- -- -- -- -- 3.8 <0.4 <0.4 <1.00

Phosphorous, Total -- 35 -- -- -- -- -- -- -- <0.1 <0.1 0.11 0.109

BOD -- 80 (2) -- -- -- -- -- -- -- 14.0 1.3 17.5 <12

COD -- 270 -- -- -- -- 160 49 120 75.9 140 189 219

Cyanide, Total 0.73 <0.01 -- -- -- -- -- -- -- -- -- -- --

Phenols -- 0.14 -- -- -- -- -- -- -- -- -- -- --

Aluminum, Total 36 43 -- -- -- -- -- -- -- 1.46 1.45 4.97 0.293

Antimony, Total 0.015 <0.01 -- -- -- -- -- -- -- -- -- -- --

Arsenic, Total 0.000045 <0.01 -- -- -- -- -- -- -- <0.005 <0.005 <0.005 0.149

Barium, Total 2.6 0.95 -- -- -- -- -- -- -- <0.02 <0.02 <0.02 0.121

Beryllium, Total 0.073 <0.02 -- -- -- -- -- -- -- -- -- -- --

Boron, Total 7.3 260 -- -- -- -- -- -- -- -- -- -- --

Cadmium, Total 0.018 <0.02 -- -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.02

Chromium, Total 0.11 0.11 -- -- -- -- -- -- -- <0.01 <0.01 0.033 <0.02

Chromium, Hexavalent 0.11 <0.05 -- -- -- -- -- -- -- -- -- -- --

Cobalt, Total 0.73 <0.05 -- -- -- -- -- -- -- -- -- -- --

Copper, Total 1.5 <0.05 -- -- -- -- -- -- -- <0.02 <0.02 <0.02 0.502

Iron, Dissolved 11 -- -- -- -- -- -- -- 70 25.6 16.9 71.9 1.99

Iron, Total 11 120 -- -- -- -- 320 110 -- -- -- -- --

Lead, Total -- <0.1 -- -- -- -- -- -- -- <0.005 <0.005 <0.005 0.136

Magnesium, Dissolved -- -- -- -- -- -- 300 470 520 598 708 399 798

Magnesium, Total -- 300 -- -- -- -- 370 410 460 -- -- -- --

Manganese, total 0.88 6.0 -- -- -- -- -- -- -- 8.3 8.07 5.85 7.89

Mercury, Total -- <0.001 -- -- -- -- -- -- -- <0.0002 <0.0002 <0.0002 <0.0002

Nickel, Total 0.73 0.14 -- -- -- -- -- -- -- <0.02 <0.02 0.03 0.0529

Potassium -- -- -- -- -- -- -- -- -- 600 1,140 661 821

Parameter

USEPA 

Region 9 

PRG for Tap 

Water

Table 10

Landfill Leachate Monitoring Results

Wellman Dynamics Corporation - Creston, Iowa / BT2 Project #2631

(Results are in mg/l, except where otherwise noted)

Unfiltered 

9/24/1998

Unfiltered 

12/29/1998

Landfill 

Leachate 

12/27/2005

Other Leachate Samples

Filtered 

12/29/1998

Leachate Piezometer Monitoring Results

Sample S3

 7/16/1992

Comp2

10/3/1996

Comp2

6/19/1996

Comp2

3/22/1996
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Parameter

USEPA 

Region 9 

PRG for Tap 

Water

Table 10

Landfill Leachate Monitoring Results

Wellman Dynamics Corporation - Creston, Iowa / BT2 Project #2631

(Results are in mg/l, except where otherwise noted)

Unfiltered 

9/24/1998

Unfiltered 

12/29/1998

Landfill 

Leachate 

12/27/2005

Other Leachate Samples

Filtered 

12/29/1998

Leachate Piezometer Monitoring Results

Sample S3

 7/16/1992

Comp2

10/3/1996

Comp2

6/19/1996

Comp2

3/22/1996

Selenium, Total 0.18 <0.01 -- -- -- -- -- -- -- <0.005 <0.01 <0.01 0.508

Silver, Total 0.18 0.01 -- -- -- -- -- -- -- <0.01 <0.01 <0.01 <0.02

Sodium, Dissolved -- -- -- -- -- -- 83 110 250 -- -- -- --

Sodium, Total -- -- -- -- -- -- 110 93 230 -- -- -- --

Thallium, Total 0.0024 <0.001 -- -- -- -- -- -- -- -- -- -- --

Tin, Total 22 <0.5 -- -- -- -- -- -- -- -- -- -- --

Zinc, Total 11 0.97 -- -- -- -- -- -- -- 0.239 <0.02 1.42 0.490

GC/MS Extractables (semivolatiles)(ug/l)

   Phenol 11000 <4 -- -- -- -- -- -- -- 28 -- 75 <10.0

   2-Methylphenol -- <10 -- -- -- -- -- -- -- 23.1 -- 54.8 <10.0

   Naphthalene 6.2 <4 -- -- -- -- -- -- -- 217 -- 527 <10.0

   2-Methylnaphthalene -- <4 -- -- -- -- -- -- -- <10 -- 17.9 <10.0

   Bis(2-ethylhexyl)phthalate 4.8 <10 -- -- -- -- -- -- -- 23.2 -- <10 <10.0

   Other SVOCs -- ND -- -- -- -- -- -- -- ND -- ND ND

Herbicides, Pesticides, and PCBs -- ND -- -- -- -- -- -- -- ND -- -- ND

VOCs (ug/l)

   1,1-Dichloroethane 810 60 58 61 58 69 -- -- -- 54.1 -- 36.4 14.7

   cis 1,2-Dichloroethene 61 14 14 15 15 16 -- -- -- <10.0 -- <5 7.34

   1,1,1-Trichloroethane 3200 54 54 61 55 37 -- -- -- <10.0 -- <5 <1

   Vinyl Chloride 0.02 <5 <5 <5 <5 <5 -- -- -- <10.0 -- <5 5.06

   Benzene 0.35 <5 <5 <5 <5 <5 -- -- -- <10.0 -- <5 0.610

   Toluene 720 <5 <5 <5 6 <5 -- -- -- 210 -- 35.8 --

   Acetone 5500 40 44 39 45 49 -- -- -- <50.0 -- <15 <10.0

   2-Butanone 7000 21 20 18 11 23 -- -- -- <10.0 -- <5 <10.0

   Xylenes, Total 210 19 23 20 25 23 -- -- -- 11.2 -- <5 2.53

   Other VOCs -- ND ND ND ND ND -- -- -- ND -- ND ND

ABBREVIATIONS:

mg/l = milligrams per liter or parts per million (ppm) ug/l = micrograms per liter or parts per billion (ppb)

-- = Not analyzed ND = None detected

BOD = biological oxygen demand COD = chemical oxygen demand

VOCs = volatile organic compounds Bold indicates result exceeds PRG

NOTES:

1. Data compiled from laboratory reports in Final Groundwater Quality Assessment Report prepared by Howard R. Green Company, March 1997, and individual laboratory reports provided by WDC.

2. Leachate piezometer samples are composites, except for VOC results believed to be from individual leachate piezometers.

3. "Other Leachate Samples" may have been collected from the leachate sewer discharge monitoring point or from other locations in the leachate collection system.

LABORATORY NOTES: Created by:  SCC 5/20/04 Revised by: LH 4/14/06

1. Due to chloride interference, bromide was analyzed on a diluted portion of the original sample. Checked by:  SMS 5/20/04 Checked by: SCC 4/17/06

2. BOD missed and reset.  Value may be low.

M1 = The MS and/or MSD were outside control limits. I:\2631\Reports\RFI Workplan_Rev 2\SAP_QAPP\[Leachate.xls]Leachate

Page 2 of 2
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ID Task Name

1 RFI Workplan Approval Received by WDC

2 Planning and contracting

3 Final RFI Workplan to USEPA

4 Chromic Acid AST/Dump Pit sampling

5 Geoprobe soil sampling and analysis

6 Groundwater sampling and analysis - Round 0

7 Groundwater sampling and analysis - Round 1

8 Groundwater sampling and analysis - Round 2

9 Magnesium Dross Storage/Treatment Area

10 Dross sampling and analysis

11 Surface soil sampling and analysis

12 Geoprobe sampling and analysis, if needed

13 Monitoring well installation

14 Groundwater sampling and analysis - Round 1

15 Groundwater sampling and analysis - Round 2

16 Current Wastewater Treatment Sludge Storage Area

17 Surface soil sampling

18 Geoprobe sampling, if needed

19 Landfill Groundwater Impacts Evaluation

20 Monitoring Well Installation

21 Groundwater sampling and analysis - Round 0

22 Groundwater sampling and analysis - Round 1

23 Groundwater sampling and analysis - Round 2

24 VOC Investigation

25 Geoprobe soil and groundwater sampling and analysis

26 Monitoring well installation

27 Groundwater sampling and analysis - Round 1

28 Groundwater sampling and analysis - Round 2

29 Waste Acid Collection Pit and WWTS Investigation

30 Geoprobe sampling and analysis

31 Geologic and Hydrogeologic Characterization

32 Soil logging and testing

33 Slug tests

34 Data Analysis

35 Existing data review and validation

36 New data review and validation

37 Risk Assessment

38 RFI Report

39 Draft RFI Report

40 Draft RFI Report to USEPA

10/2

11/1

12/11

Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan

2007 2008

Task

Split

Progress

Milestone

Summary

Project Summary

External Tasks

External Milestone

Deadline

Figure 4

Proposed Project Schedule

RCRA Facility Investigation Workplan

Wellman Dynamics Corporation

i:\2631\2631_ProjSchedule_060929_2.mpp Page 1
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TestAmerica Quality Assurance/Quality Control Manual 
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